











...let others 


BOWL ! 


HEN YOU BUY “Eveready” 
“Prestone” anti-freeze, 
you buy all winter protection 
ror your car. “Prestone” anti- 
freeze is more than just anti- 
freeze. 

Most any other kind of anti- 
freeze will guard against freez- 
ing...until it boils away. But 
‘Prestone” anti-freeze protects 
your car against engine 
heat...the thief that steals 
volatile anti-freeze. 

Have fun this winter. 

Cut driving worries. Pro- 
tect your family, as well 
as yourself, from freeze- 
up caused by boil-away. 
Smile with “Prestone” 
anti-freeze...let others boil! 
° ° ° 
The words “Prestone’’ and 


Eveready” are trade-marks of 
National Carbon Co., Inc. 


YEAR AFTER YEAR, more and 
more “Prestone” anti-freeze has 
been made and sold, yet demand 
has outrun production. This 
winter, we expect there will be 
enough for everyone, for early 
in the year tremendous new pro- 
duction facilities went into full- 
time operation. Sti-!, to be sure, 
get yours EARLY! 


Anti-freeze that boils away on 
warm days leaves you unprotected 


for the next cold wave. 





Loss of radiator solution causes 
freezing, stops circulation. This in 
turn causes overheating which 
costs motorists millions every year. 





Get out of the “Worry Class” 
winter. Once you put in ‘ 
tone’ anti-freeze, there's NO MORE 


GUESSING! 


EVEREADY 


TRADE-MARKS 


PRESTONE 


ANTI-FREEZE 
1S GUARANTEED 


COSTS MORE BY THE GALLON LESS BY THE WINTER 
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“THEY KNEW ME 














@ "| worked side by side with those men for 
years. They're my friends — mighty fine chaps. 
But come back two years from today, and you'll 
see those same men at the same desks. 

"They lack sufficient training to go much farther in this business. So did | — until 
| faced facts, and enrolled with the International Correspondence Schools. The sound 
training | got there fitted me for advancement — and I've been progressing ever since.” 

600 American schools, colleges and universities use textbooks prepared by the I. C. S. 
3000 leading industrial organizations have agreements with the |. C. S. for employee 
training. Do you doubt that these famous home-study schools can help you go forward? 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 2321-R, SCRANTON, PENNA. 
Without cost or obligation, please send me a copy of your booklet, “Who Wins and * 
Why,” and full particulars about the subject before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 
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If wou reside in England, send coupon to I. C. S., 71 Kingsway, London, W. C. 2, England 
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SPECIAL FEATURES 


| A Scientific Sport—Six-Man Football 
By Ken Strong 


I Risk My Neck For A Thrill 
By Al (Flash) Willi 
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The Mummy Cloth Mystery 
By George H. Dacy 


Win An Airline Trip To Hollywood in the ” 


With Wings” Contest - 


Hail From Heaven 
By J. McQueeny 
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Selecting Wood for the Campfire 


By Bert James 


Unravel Secrets Of Bee Life with A 
Microscope 


By Julian D. Corrington, Ph.D. 
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sto by William Rittase 


SCIENCE DEFIES NATURE! 


IMAGINE a forest of 10,000 giant 
trees confined in a nursery 15 feet 
square! That's the achievemen 
of James F. Craven, magician 
scientist, who dwarfs trees by a 
secret formula. He has miniature 
oaks, redwoods, firs and maple 
15 years old and less than nin 
inches high, which, if allowed ¢ 
grow normally, would be 100-1 
giants. Imagine grapefruit 
size of golf balls and oranges 
size of marbles; roses the size o 
a thumbnail and giant shrub plan*s 
that grow in flower pots! This 
fascinating story of the scientis* 
who defies nature will be told i: 
the December issue. 


NEXT month we will also tell th 
story of the fun and fury in the 
life of a deep sea diver who has 
searched the sea bottom for every - 
thing from ocean wrecks to sunke 
treasure. “Streamlining the Moto 
Marvels” another _thrill-and- 
spill story about motor midgets 
which will be told next month 
also features of the 1939 cars 


is 


CAMERA SECTION 


Winners Of Photo Awards 
Getting The Most From You 
Exposure Meter - 
The “Autoset” Enlarger - - 1 
Built-In Darkroom 
Photo Kinks 
Fish Pictures Made Easy 
Darkroom Chair 
Amateur Photo Puzzlers - - 
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SET SERVICING. Spare time set servicing pays 
many $5, $10, $15 a week extra while learning. Ful! 


e servicing pays 30, $50, $75 a week. 


BROADCAST. | 
ING STATIONS. 
Empl managers, 
engineers, oper- 
ator installation § 
and 
at 


1 Also Give You This 


Professional Servicing theme 
Instrument $5,000 a y 


1 
t! instru 


LiL} 
LouD 
_ SYSTEMS. 
1 It satisfies your needs ty * installing, 
fter you graduate—can help you - oe 


1 mor <ing sets while traini 


Find Out What Radio Offers You 


Act Today. Mail tl oupon now for “Rich Rewards in Radio.” - 7 AUTOMOBILE 
It’s free to any fel over 16 years old. It points out Radio’s RADIO. Another new 
ane, tie +] =! one : a <a » oom . ; adio field—selling, in- 
s et t I opp tie ana those coming in 4 * ng, servicing. One 
Telev mi; tel al t y g tadio and Television; \s million or more auto 
' s owners will install radio 
ts within the nes 


< ‘ »s letter from 


men I trained, telling what they are 
doing and earning. Find out what Radio offers YOU! MAIL : year. 
COUPON in an envelope, or paste on a postcard—NOW! 

J. E. SMITH, President 

Dept. 8MH, National Radio Institute 

Washington, D. C. 


J. E. SMITH, President, Dept. 8MH 

National Radio Institute, Washington, D. C, 

Dear Mr. Smith: Without obligating me, send “Rich Rewards in 
Radio,” which points out the spare time and full time opportunities 
in Radio and explains your 50-50 method of training men at home in 
spare time to become Radio Experts. (Please Write Plainly.) 


ADDRESS 


CITY 
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Now Teli You How To PROTECT 
And To CAPITALIZE On Your 
Invention @ Save Time, Money 


@ At last here are the patent facts you 
want. Competert advice on patent pro- 
cedure is essential to good results. 
Our 63 years’ experience enables us to 
clearly explain everything you need to 
now about protecting and commer- 
cializing your idea. You will find the 
answers in these free booklets that are 
yours for the asking. If you want 
prompt advice from reputable patent 
attorneys, tear out and mail 
the coupon below at once. 


ye SNOWE.CO. 


gestered Potent Attorneys Since 1875 





. 
send me aie out cost, i ite em your FREE 
ms on How fnventi n 


and “How ‘Ve Protect You.’’ Also Certificati va “ot lnver ation 7 


Street and No, 


City or Town 


see eee ee Ee ee ee 


My Personal service 
assures strictest con- 
fidence on all your 


patent problems. Send 
PERSONAL SERVICE me a model or draw- 
ing, or sketch and description of your invention, and $5.00 
1 will make a search and report promptly as to its patent 
ability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 
L. F. *. Randolph, 761 Victor Building, _Washington, za ¢. 
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INVENTIONS 


Concentrate your talents on inventions that will 
y BI New Edition of 1500 

. F y ates 
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INVENTORS’ SELLING GUIDE 
How and where to sell p stented a or. unpate nted inventic ns. 

salting suide by R. F. Yates, note vuthority inve 


Inventors 


tions, gives classif ed list of hod arly 1000 manufacture rs 
tnd 3 ‘ideas. Te r 1 
ti 
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! ound book 
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_ 
‘Protecting é Selling ine 
ventions et maa Patents" 
r “Edison's sous of 
How to Invent’ *. Mention 
Your Choice Both sent 
with orders of $4 


BOTH BOOKS FOR $4.00 
if ordered at one - e 
Write for : REI es 
omplete cata of valuabl 
inventors 


DONLEY PUBL. CO., 509 Fifth Av., Dept. M9, New York, N. Y. 
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Robots That Work For A Coin - 

The New 20th Century Limited - 

The Army Gets A New “Voice” - - - 

Thousand Islands Bridge Links U. With 
Canada - - - - - 

The Amateur Guncreftenen - - - 

(MI’s * ‘Book Of The Month” 

New “Flounder” Plane Is Britain’s Bid For 

Airline Supremacy - - 


HOW.-TO- BUILD FEATURES 


Handy Stamp Cabinet - - - 

An Anchor Tie Rack - - - - - - 
Copper Entrance Lantern - 
Three “OO” Gauge Model R.R. Cars - 
Indoor Bicycle Exerciser 
A Hand Tooled Aluminum Serving “Tray 
The MI Music Booster - - - - - 

A Bronze Box And Lid - - - 

Build This U. S. Coast Guard Patrol ‘Boat 


FOR THE WORKSHOP FAN 


Kinks Simplify Shop Tasks - - 
Fender File Makes Excellent Wood Resp - 
Grinding Wheel Increases Dril] Press Use 


HOME AND GARDEN 


Attic Unit Cools Home - - 

Weatherproof House Siding Developed 
Make Your Own Curtain Fixtures - 
Shortcuts Around The Home - - - 


AUTOMOTIVE 


Amphibian Car Hits 72m. p.h.On Land - - 
Device Makes Automobile sername Gases 
Harmless - - -< oa « 
Huge Trailer Serves As Home, “Ven - 
Dual-Controlled Auto Aids Mail Carriers - 
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Mammoth Highway Trailer Carries 140- Ton 
Loads - - - - 
“Tron Lung” Patient Travels i Trailer - - 
Time Saving Auto Kinks - - - - - - 


AVIATION 


New Mask Aids Altitude Flying - - 
Test Rubber Plane Pontoons - - - 
Piane Has United Engines - - 

Army Air Corps Gets Speedy Crash Boat 
Designs Show Future Planes - - - - 


RADIO AND ELECTRICITY 


Heated Blanket Keeps Baby Warm - - - 

Stereoscopic X-Ray Devised - - - - - 

Lamp Performs Three Jobs- - - - = - 

Plug-In Welder Unit Supplies Varied Heat - 

Powerful X-Ray Aggerates Shows Flaws In 

Castings - - ~ s= € = 
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THESE FREE BOOKS ARE FOR 


INVE 


AND OTHER MEN 
WITH IDEAS 


“We're only entering the great 
period of inventive advancement” 
said C. F. Kettering, Vice Pres., General Motors. 


yee ETIMES we hear people say: “Well, 
there isn’t much left to invent.” But Charles 
F. Kettering, Vice-Pres. and head of Research 
of General Motors, who helped develop the 
self-starter, Duco and many other outstanding 
inventions, doesn’t think that at all. Not long 
published statement, he said: 


“If we took half the men employed in tool 
making and put them to working out new in- 
ventions, new things, we could snap out of 
this depression in no time. Our return to 
normal times depends on new manufactured 
products that will catch the purchaser’s eye, 
get him to buy and thus start the ball rolling. 
Change and buying go together. We are only 
entering the great period of inventive 
advancement.” 


Many Little Ideas Have 
Big Commercial Possibilities 


from met 


ago in 


Some of the world’s best 


t consider themselves 
s invented by a painter y " 
1 camera by a bank-~ stock ticker by a 
look at small inventior A husband noticed his wif 
ry ike it stay put. That gave him tl 
kl ir pil ne day a lfer got the ide ait 
n tee fow wooden tees are sold by the mil 
. There are many similar examples in inver 
history. That is why we say that the hooks shown here 
fe INVENTORS and Other Men with IDEAS 
! you consider yourself an inventor or not 
if you have an idea that will make money, save time, save 
labor, or give pleasure—find out how you can protect your 
to it. 


Our Business Is To Help You 
forty years, S ur tion has been in the busi 
rel pir invert S ‘See that time inventions from 
rner of the intry have been turned over to us to 
Some ideas have represented complicated mechan 
s have been small, practical articles, like a car 
new toy. All this has given us a wealth of ex 
» use for the inventor of today. Here in Washin 
maintain a arg staff f experienced P. stent 
cialists to give you pri ind expert service. Yet be 
cause we we rk efficic ntly { tees re le w, and if de 
sired we help you with deferred payments. But first, find 
out exactly what to do to protect yourself. Decide on that 
today by sending for your FREE copies of the books 
shown above, 
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hooks, 
Sell an Invention 
branch offices 


Send me FREE copies of your 
nd “When and How te 
supplied by any of the 


THESE BOOKS 
TELL YOU: 


How the Patent Laws 
protect an inventor. 
Simple steps to take 
promptly, without cost, 
to claim your right to 
your idea. Kind of 
sketch or model needed. 
How you can go about 
selling an inventior 
They are full of valual ile 
facts, simple, easily w 
derstood suggestions 
and interesting bits of 
inventive history. We 
gladly send them to 
serious men. No charg 
no obligation. W rite 
us or use the coupon be- 
low. Get that much 
done today. 


i 
Co. 
REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 30-M, VICTOR BUILDING 
WASHINGTON, D. C. 


Other Offices: si !-B, Empire Bldg., Pittsburgh 


Er 


Los Angeles 
San Francisco 


“Patent Protection’’ 
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For Beginners 
or Experts 


Written, so you can 
understand every word, 
by 22 well known engin- 
eers and architects. De- 
Luxe flexible binding, 
nearly 2,000 pages, 
1546 blueprints, charts 
and diagrams; prepares 
you for a good drafting 
job in mechanical or 
architectural lines. Sent 
for 10 days’ free use if 
you mail coupon im- 
mediately. 

These Instruments 


Included 


—_— 
Amer. Technical So Society, 


BOOKS SENT FREE! 

. 

ON APPROVAL 

§ VOLUMES BRAND NEW EDITION 
Only 15 minutes a day with these WON- 
DER BOOKS can prepare you for a 1 
drafting job in less than a year. Mecl 
cal and architectural drafting from simple 
straight lines to important complex plans 
Built especially for be- 
gtrammar 
PLUS 


A step at a time! 
ginners, for men with only 
schooling. Drafting room practice, 
ENGINEERING, mac asy ar mi el 
Includes complete course in blueprint read 
ing. 

Big Field Big Demand Big Pay 


Competent Groftemn en are. urgently needed 
rildin nd manufact 
a T 


Le 3 > 
send coupon “for a set and see for "youreell. 


A year’ 8 consi pub eh ng embers hip in the 
So ty now « 
oa ers © on yelop 
dr. ‘ s a a le @ 
more than the ri of the books 


Complete set of dr awing ins truments if 
7 send for these dr ng books NOW 
hese ins ts are we of 
; are a lutel 
i in velvet lined fe: atherett« 
as a al $10 value. but included 
With ‘thes e book 


the finest 
y accurat 


AMERICAN TECHNICAL SOCIETY 
__. Dept. Ds Oo. Drexel at 58th St.. 


: Chicago, au 
Drexel at 58th es 


the advertising 


is 
pr Send latest edition and include drz awing instruments 
nd , a -— Certificate. 


Name 


Address 
Attach — stating age, 
that of a 


occupation, e mp am ayer "s name and address 
sast one business as a ref 
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NEW BENJAMIN 
AIR PISTOLS 
WITH MULTIPLE 
LEVER HAND PUMP 


For Target—Smati Game—Camp- 
—Ete. are 


= ee gy 
Clean—Quiet. 


=“ mazing Maximum Velocity. 


3 B 
$10.00; Holster $2.00. A 
ts Rifles for BB , A. cal. 177 


Ask for 


oo or factor: 
RIFLE c0., 


WRITE 
= a TODAY 

tion—Ham ire—Hair rigger— Safety yy Loc! 
B $8.50: Single sh Shot cal. 177 or 22. with rifled barre! 


lsoa complete line of Benjam 
or lo license -— + —— 

Comptase 5 ifications ong! or 

jarion St. 


Targets. 
ie, 6 Mow, U uv. » S.A 
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BOX 2323-R 


@ As industrial technique 
welding becomes 
more widely used. A home- 
study course will help fit you 
for a future in this field. The 
trained man gets the best 
jobs! Free booklet. 


INTERNATIONAL 
CORRESPONDENCE SCHOOLS 


SCRANTON, PENNA. 
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Home-Built Water Machine Mows, Collects 
Seaweed - - - 
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New Lightweight Automatic Ironer Weighs 
25 Pounds - - - ---- - 
New Outboard Motor Boasts Air-Cooled 
Cylinders - - ----- = 
Baby Chair Folds "Flat -- - = = = 
Door Lock Features Alarm - - - 
Clock Device Times Electrical Appliance 
Operation - --- 
Foam Gun Cleans ‘Upholstery ---- 
Device Counts Dust - = -« « « «= - 


MODELS 


Complete Towns Built In Miniature - - 
Famous Model Train Layout Moved - - 
Model Shows World’s Fair Glass Center - 
Miniature Locomotive Hauls Two Persons 
Model Locomotive Motor Is Powerful - 
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Builds Novel Model House - - = <= « 
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Breeds Odorless Marigolds - 
Gas Unit Fits Furnace Door- - - - 
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U. S. Navy Diver Sets Record - - - - 
Instrument Measures Refracted Heat Rays - 
Cupboard’s Shelves Revolve - - - 
Boots Protect Cattle Against Hoof Disseses 
Welded Scow Sections Bolted Together In 
Water - - - - 2. - - 
Night Skiers Use Headlights - - - 
Restaurant Design Resembles Streamlined 
Train - 
Clock-Faced “Medicine ‘Bottle Top Tells When 
Dose Is Due - - - ~ 
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Road Surface Tinted To Match Terrain - - 
Headgear Holds Eyeshield - - 
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Farm Cultivator Runs Like Trolley Car - 
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A Money-Making Opportuni 
for Men of Character 
EXCLUSIVE FRANCHISE FOR 
AN INVENTION EXPECTED TO REPLACE 
A MULTI-MILLION-DOLLAR INDUSTRY 











Costly Work Formerly 
“Sent Out” by Business Men 
Now Done by Themselves 
at a Fraction of the Expense 


This is a call for men everywhere to handle 
exclusive agency for one of the most 
unique business inventions of the day. 


EARNINGS 


One man in California earned over $1,600 per month for three 
months—close to $5,000 in 90 days’ time. Another writes 
from Delaware—“‘Since I have been operating (just a little 
less than a month of actual selling) and not the full day at 
that, because I have been getting organized and had to spend 
at least half the day in the office; counting what I have sold 
outright and on trial, I have made just a little in excess of one 
thousand dollars profit for one month.”” A man working small 
city in N. Y. State made $10,805 in 9 months. Texas man 
nets over $300 in less than a week's time. Space does not per- 
mit mentioning here more than these few random cases. How- 
ever, they are sufficient to indicate that the worthwhile future 


Forty yeats ago the horse and buggy business was supreme coday 
in this business is coupled with immediate earnings for the 


almost extinct. Twenty years ago the phonograph industry ran into 
many millions—today practically a relic. Only a comparatively few right kind of man. One man with us has already made over 
foresighted men saw the fortunes ahead in the automobile and the a thousand sales on which his earnings ran from $5 to $60 
radio. Yet irresistible waves of public buying swept these men to ¢ sale and more. A great deal of this business was repeat 
fortune, and sent the buggy and the phonograph into the discard. So aad ead Yet he had never done anything like this before 
are great successes made by men able to detect the shift in public favor coming with us. That is the kind of opportunity this business 
from one industry to another, offers. The fact that this business has attracted to it such 
Now another change is taking place. An old established industry—an integral business men as former bankers, executives of businesses—~ 
and important part of the nation’s structure—in which millions of dollars change hands men who demand only the highest type of opportunity and 
every year—is in thousands of cases being replaced by a truly astonishing, simple inven- : oof IV - i " : : 
tion which does the work better—more reliably—AND AT A COST OFTEN AS LOW aggre hte S fairly good _agpeey of the kind of business this 
is. Our door is open, however, to the young man looking for 


AS 2% OF WHAT IS ORDINARILY PAID! Ic has not required very long for men . : . 
who have taken over the rights to this valuable invention to do a remarkable business, the right field inwhich to make his start and develop his future. 





and show carnings which in these times are almost unheard of for the average maa. 


Not a “Gadget” — 
Not a “Knick-Knack”— 


but a valuable, proved device which 
has been sold successfully by busi«- 
ness novices as well ag seaso 
veterans. 


Make no mistake—this is no novelry—no flimsy creation 
which the inventor hopes to put on the market. You 
probably have seen nothing like it yet—perhaps never 
dreamed of the existence of such a device—yet it has already 
been used by corporations of outstanding prominence—by 
dealers of great ——— their branches—by doc- 
tors, newspapers, publishers—schools—hospitals, etc., etc., 
and by thousands of small business men. You don't have co 
convince a man that he should use an electric bulb co light 
his office instcad of a gas lamp. Nor do you have co sell 
the same business man the idea that some day he may 
something like this invention. The need is already there— 
the moncy is usually being spent right at that very 
moment — the desirability of saving the, greatest 
part of. chis expense is obvious immediately. 


Some of the Savings 
You Can Show 


You walk into an office and put down before your precpect 
a letter from a sales organization showing that they did 
work in their own office for $11 which formerly could have 
cost them over $200. A building supply corporation pays 
ur man $70, whereas the bill could have been for $1,600! 
An automobile dealer pays our representative $15, whereas 
the expense could have been over $1,000. A department 
store has ¢ of $88.60, possible cost if done outside 
the business being well over $2,000. And so on. We could 
not possibly list all cases here. These are just a few of 
the many actual cases which we place in your hands to 
work with. Practically every “line of business and every 
section of the country fs re ted by these ficld reports 
which hammer across dazzling, convincing money-saving 
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_ Profits Typical of 
the Young, Growing Industry 


Going into this business is not like selling something 
offered in every grocery, drug or department store. For 
instance, when you take a $7.50 order, $5.83 can be your 
share. On $1,500 worth of business, your share can be 
$1,167.00. The very least you get as your part of every 
dollar's worth of business you do is 67 cents—on ten 
dollars’ worth $6.70, on a hundred dollars” worth $67.00 
—in other words two thirds of every order you get is 
yours. Not only oa the first order—Dut on repeat orders 
—and you have the opportunity of earning an even larger 
percentage. 


This Business Has 
Nothing to Do With 
House to House Canvassing 


Nor do you have to know anything about high-pressure 
selling. “‘Selling™ is unnecessary in the ordinary sense of 
the word. Instead of hammering away at the customer 
and trying to “‘force’’ a sale, you make a dignified, 
business-like call, leave che installation—whatever size 
the customer says he will accept—at our risk, let the 
customer sell himself after the device is in and working. 
This does away with the need for pressure on the cus- 
tomer—it eliminates the handicap of trying to get the 
money before the customer has really convinced himself 
100%. You simply tell what you offer, showing proof of 
success in that customer's particular line of business. 
Then leave the invention without a dollar down. Ic 
starts working at once. In a few short days, the installa- 
tion should actually produce enough cash money to pay 
for the deal, with profits above the investment coming in 
at the same time. You then call back, collect your money. 
Nothing is so convincing as our offer to let results speak 
for themselves without risk to the customer! While others 
fail to get even a hearing, our men are making sales 
wenning into the hundreds. They have received the atten- 
tion of the !argest firms in the country, and sold to the 
swallest b by the th d 





No Money Need Be Risked 


if ttying this business out. You can measure the possi» 
bilities and not be out a dollar. If you are looking for @ 
business that is not overcrowded—a business that is just 
coming into its own—on the upgrade, instead of the 
downgrade—a business that offers the buyer relief from 
a burdensome, but unavoidable expense—a business chat 
has a prospect practically in every office, store, or factory 
into which you can set toot—regardless of size—that is @ 
mecessity but does not have any price cutting to contend 
with as other necessities do—that because you contro’ 
the sales in exclusive cerritory is your own business— 
that pays more on some indsvidual sales than many men 

in a week and sometimes in a month's time—if such a business 
looks as if it is worth investigating, get in touch with us 
at once for the rights in your territcory—don't delay— 
because the chances are that if you do wait, someone else 
will have written co us in che meantime—and if it curne 
out that you were the better man—we'd both be . 
So for convenience, use the coupon below—but send it ahs 
away—or wire if you wish. But do it cow. 


F. E. ARMSTRONG, President 
Dept, 4019-M, Mobile, Ala. 


Sew ee &@ @&2 ee %a 


-_ 
FOR EXCLUSIVE 
1 RUSH terrirory proposition 4 


| F.£. ARMSTRONG, Pres., Dept. 4019-M, Mobite, Ala, @ 
Without obligation to me, send me full infor- 
! @ation on your proposition. ’ 
| Name... 
Street of Route 
B Box No... 
City 


State 
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Send in photos of your completed workshop projects. Each month Mechanix Ilustrated awards a first prize of $5 
for the best photo and letter received by this department and prizes of $3 each for all other photos and letters used. 





Bob Ashman is learning plenty about aviation through use of 
this “backyard trainer” he constructed from MI plans. It re- 
sponds to the controls in the same manner as a real plane. 


EMEMBER the “backyard pilot trainer” how- 

to-build article that appeared in the July, 
1938 issue? Well, Bob Ashman, of West Bend, 
Wisconsin, was the first MI reader to build the 
novel trainer and send in a photo and description 
of it, thereby winning this months’ first prize 
of $5. Bob says he followed MI plans except for 
a few minor structural changes to take advantage 
of materials at hand. As can be seen, he added a 
touch of realism to the trainer by fitting it with 
a set of landing wheels in a retracted position. 
The system of cables and springs makes the 
trainer respond to the controls just as a real 
plane does and I know that Bob will increase 
his aviation knowledge considerably from operat- 
ing it. “Happy Landings,” Bob, and avoid tail- 
spins! 


+e 


Speaking of aviation, be sure and read the 
details of the nation-wide contest being spon- 
sored by Fawcett Publications in co-operation 
with Paramount Pictures which appears on 
page 70 of this issue. Based on Paramount's 
new all-Technicolor production—‘Men With 
Wings”—the contest is one that every MI reader 
can enter and, when you read about the excel- 
lent prizes that will be awarded, you'll agree, I'm 
sure, that it will be well worth your time to 
enter the contest. 


eee 
Cne of the most popular how-to-build articles 
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ever featured in MI was the 
“Tri-Bike” which appeared in 
the July, 1937 issue. As you 
may recall, the plans showed 
how to adapt an old gasoline 
washing machine motor to a 
bicycle, making it a powered 
vehicle. Morgan Ware, of 
Huntington, Ind., was awarded 
a $3 prize for his photo show- 
ing the “Tri-Bike” he assem- 
bled from the plans. He claims 
the powered bike will carry a 
160-pound rider at a speed of 
25 m.p.h.. Comfortable knee- 
action riding is provided as a 
results of a detachable pivot 
of his own design. Morgan 
says he will be glad to answer 
any inquiries about his powered bike, so if you 
want the “dope,” send him a letter at 346 S. 
Jefferson St. Be sure and enclose a stamped, 
return envelope. 


eK 


Don’t throw away your old shoes anymore. 
Instead, read the interesting article—“New Uses 
For Old Shoes”—which will appear in the 

[Continued on page 14] 





Morgan Ware converted his bicycle into a powered vehicle by 
adapting a washing machine motor to it as explained in 
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IN THESE 
FAMOUS 
CHICAGO 
TRAINING 
SHOPS 
YOU CAN 


& i COYNE occupies this entire 
Modern, fireproof Building. 


ELECTRICITY 





IN 12 WEEKS AT COYNE 


wonderful Daylight training shops, for a 
better job ...a job that brings good pay—in the one industry that is 
constantly going ahead, even through the hardest times. After my 
practical shop training in this world-famous Chicago school you 
are ready for your start in the electrical field where real opportunities 
exist for the trained man. 


All Practical Training on Real Equipment 
You Don’t Need Advanced Edu- 
cation or Previous Experience 


You get triple training at Coyne—through your eyes, your ears, and 
your hands. And it is all practical down-to-earth training on real, 
modern electrical machinery and equipment. Real line generators, 
motors, dynamos, et« all right here in big daylight shops for you to 
work on and gain practical knowledge from actual operation. No dull 
books—no correspondence. You don't even need advanced edu- 
cation or previous electrical experience to master my easy shop 
training methods. 


Amazing Student Scholarship Loan Plan 


PAY FOR TRAINING 
AFTER YOU GRADUATE 


In Small Monthly Payments 


Lack of ready cash need not stop you from getting Coyne training. If 
you are ambitious and determined to improve yourself—if you are 
anxious t » get ahead in the great field of electricity I will let you 
take your training now...and you can pay for it after you gradu- 
ate, in easy monthly payments. And even then you take over a 
year to complete your payments. Send coupon today for all details 
of this remarkable offer. 


Spare Time Work While Training 
Employment Help After Graduation 

I help you to find spare time work to help pay your living expenses 

while training. Then after graduation you are given the service of my 

employment department any time you need it. 


DIESEL ¢« AIR CONDITIONING 
ELECTRIC REFRIGERATION 


that your training will be complete and to increase your earning 
ci oa acity I _will include for a short time at no extra cost training in 
DIESEL, Electric Refrigeration and Air Conditioning. 
Send Coupon Today 
Mail the coupon at once for my big, illustrated FREE BOOK that 
tells all about Coyne training, the amazing opportunities in the 
electrical field, and complete details of my spare time employment 
service and my “‘Pay After Graduation" Plan. 


H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL 


$00 S. Paulina St. Dept. 88-53, Chicago, U1. 


SEND NOW FOR FULL DETAILS! 


Prepare yourself in my 





Peeseseeene eecee ee ea aaa acaaeaeae 
: La . ©. Lewis, Coyne Electrical Scho ol, 
g 500 South Paulina St., Dept. 88-53. Chicago, mm. ' 
’ De ar Mr. Lewis Send me your big Free Book about Coyne § 
training, and give me all details regarding your spare time g 
. employment service and “Pay After Graduation” Plan. t 
g NAME.......ccceeees .f 
8 ADDRESS : 
® city STATE § 
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Editor’s Workbench Chips 





[Continued from page 12] 





Fitted with a centrifugal-type engine governor and two trans- 
missions, this powerful farm tractor was built by Ken Lentholtz. 


December issue, and you'll find out how to use 
the “old dogs” for making leather watch fobs, 
plaited belts, a coin purse and many other use- 
ful leathercraft items. Making them is much 
easier than you'd think, too. 


Rural readers will be particularly interested in 
the photo sent in by Kenneth Lentholtz, of Rio 
Vista, Calif., since it shows a home-built tractor 
that does many a hard job around the farm. Ken 
built the tractor from parts of an old 1928 auto 
and an obsolete truck, buying only the lug-type 
wheels. It has t.vo transmissions and is fitted 
with a centrifugal-type engine governor. Good 
work, Ken. Watch for the mail-man bearing 
MI’s check for $3. 


Scoring a $3 prize, a photo sent in by Kenneth 
Clinton, of Torrington, Conn., shows a detailed 
scale model of the famous ocean liner—Queen 
Mary—which he and a friend, Berndt Helberg, 
constructed. Nice work, boys, but I wish you 
had supplied some dimensions so I could give 
our readers some idea of the size of the model. 
Remember that in the future, will you? Thanks. 


[Continued on page 16] 





This unusually detailed scale model of the giant ocean liner 
Queen Mary built by Kenneth Clinton and Berndt Helberg. 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery oj 
MATHEMATICS 


Prepare now to advance your- 
self to an important job by 
Mathematics Training. Math- 
ematics is the foundation of 
ail mechanical and scientific 
work, and of all business or 
industry based on science. 
Without this essential 
knowledge even the most capa- 





ble man is leit behind while 
others forge ahead to better 
jobs, bigger contracts, more 


money. You need mathematics 
to soive technical problems and 
to improve, speed up and check 
on your work and the work of 
others. 

Now you can learn mathe- 
matics by an easy, inexpensive 
and time-saving method. A 
very simple and extremely in- 
teresting course in book form 
has been,prepared for you by 
an expert who has devoted a 
lifetime to teaching practical 
men the fundamentals of this 
important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A.M., 
Dept. of Mathematics 
Pratt Institute 
These books start right from the be- 











ginning with a review of arithmetic 
A Complete that gives you all special short-cuts 
Course and and trick methods that save count- 
Reference less hours of your time. Then the 
PD - Ko right into higher mat hematics an 
Library in show you how ‘simple it is when an 
5 Volumes expert explains it for you. In no 
time at all you will be tackling with 
Arithmetic ease the most difficult questions on 
——_— this subject. 
eometry . 
Trigonometry An Expert s 
Cateutus Simplified Methods 
Mr. Thompson, the author of these 
ages illustrat 
books, has had many years’ experi- 








ence in mathematical training. He 
presents each practical method and problem in the clearest, 
simplest way. He gets right down to the kind of information 
that you need in your daily work. 


Send No Money—Mail This Coupon 
_ for FREE EXAMINATION 


D. VAN NOSTRAND CO., INC., | 250 >50 Fourth Ave., New York 


Send me MATHEMATICS FOR SELF-STUDY in 5 volume ; | 
Within 10 days ] will either return the books or send you $2.95 





1s first payment and $2.00 per month for 3 months—total $8.95 
} liscount for cash (M 1-11-38) 
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New Edition 


Thoroughly revised—greatly en- 
larged—offering a wealth of new 
up-to-the-minute information. 


THE 


RADIO 
MANUAL 


Here's the only complete Hand- 
wok for students, amateurs, 
operators, and inspectors. I 
covers the entire field of radio 
in 1,000 pages with hundreds of 
illustrations and diagrams. It is 
actually a complete course of 
training in radio operation and 
a complete reference book for 
everyone in the field. It gives 
instantly the answer to every 
question about principles, 
methods, and apparatus of 
radio transmitting and re- 
ceiving. 


New 1938 Edition 


Covers in full detail the Electron Tube 
—Vacuum Tube Amplifiers and Oscil- 





“ lators—Modulation and Modulation 
Analysis--Microphones—Radio and 
Audio Frequency Measurements—Antenna Resistance Meas- 


urements—Latest Broadcast Transmitters with installations, 
adjustments, oper “om n, and maintenance instructions—Latest 
Marine Radiotelegraph Transmitters and Receivers—Duties 
of Ground Station ke audio Operators—Theory, Operation and 
Use of Radio Range aml Marker Beacons (joes ulizers), Land- 
ing Beams including renz System of Instrument Landing 

-Radio Direction Finder—the two U. S. Auto Alarms ap- 
anual by the F. C. C.—Ultra-high Frequency Police Trans- 
mitters and Receivers—All Important Radio Provisions of 
the Communications Act of 1934 as amended effective 1937 
—Rules and Regulations of F. C. C.—General Radio Regula- 
tions Governing Distress Signals, etc. 








This is just a hint of the vast amount of information packed 

into this great book. It is essential to every student, operator, 

and inspector. 

The author, G. E. Sterling, is Assistant Chief, Field Section, 
gineering Dept., Federal Communications iommission. 

The book is bound in durable flexible Fabrikoid, 


EXAMINE THIS BOOK FREE 


Send No Money—Mail This Coupon 


D. VAN NOSTRAND CO., 250 Fourth Ave., New York 

Send me on approval THE RADIO MANUAL, Within 
ter I receive the book, I can return it and owe nothing if I 

eee it, I will send you $2.00 as first payment and I will pay 


5 days 


$2.00 monthly thereafter for 2 months—$6.00 in all (5% dis- 
for cash.) 


| count - (M 1-11-38) 





MefeTence . oc ccccccccccesccesccscceseseseses 


Address 


FOR F RE E CATALOG of best books of practical instruction 
echnical information eheck here. If you do not want The 
Radio Manual cross out paragraph above, 
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| 
| City.. 
| 
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| 





strated 15 











Learn in your Spare Time 
This Proven, Practical Way 


Trained Artists core $38, $50, = 4 Week | 


a quit t ent as ng profitable 







a l a ) I 
SP ARI TIME Our ir tis i salined 
eart to p il for tl average 


Commercial “Art, pisces and 
Designing, ALL in ONE Course 
> S. A. has b successfully trainir n and women for J 


@ Washington School of Art, Studio 2011E ite i 
g@ (tt5—i5th St., N. We Washington, D. C. 1 
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g me your Free Book ‘Art or Pleasure and Pr y 
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THIS NEW PLEASANT WAY/ 
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r full- ss in your own 
yw to Make 

working is crammed 
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s. T -xactly what to 
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rking, the new way, is 

ght, .~ ar and profitable, Send 

only 10¢ ar i “comt book will be 

mailed postpaid, Satisfaction guaran- 

teed or money refunded, Write to 
Dept. H1138. 





600 E. VIENNA AVE. 
MILWAUKEE, wis. 
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[Continued from page “40C~C~*# 





Envious friends look on as Albert Blazic, Jr., proudly poses 
in the cockpit of the midget racer built for him by his dad. 


Snappy in appearance is the midget racer Albert 
Blazic, Sr., of Oakland, Calif., constructed for 
his son. The tiny car is equipped with a one 
cylinder, four-cycle engine geared to a chain 
drive and is said to travel 45 m.p.h. A foot accel- 
erator, foot clutch and internal brakes are other 
features of the 52-inch wheelbase car. It’s a 
winner, Blazic, and I’m sending you $3 to prove it. 


++ 


Remember the 1904 Buick automobile model 
project that was featured in the November, 1937 
issue of MI? Well, Bernard Nedeau of Gorham, 
N. H., followed the plans and constructed the 
model from sticks, cardboard and old clothes line 
(in the case of the tires). The model is only 742 
inches long, but it is perfect in every detail, even 
to upholstery, so I’m sending Bernie a $3 award. 

ss 


Powered scooters threaten to become a serious 
rival of midget racers in MI fan interest. John 
[Continued on page 19] 





An unusually novel project is this 1904 Buick automobile 
model constructed from pins, cardboard and rope by Bernard 


The plans appeared in MI in November, 1937. 
{dvertised Brand! 
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GIVES BEST CHANCE FOR PROMOTION 


The draftsman always works dire ctly with the im- 
zatio I 



















STEADY WORK 





portant men of n. iy | 
ry all manufacturing and superintendent .. sineer.. r F 
uction starts on the draft- prospective buys 0 he con 
ng table. This means that the cause he comes to k1 he so W 





ally gets first consideration when a 


ftsman is one of the first to 3 
t hired and one of the last to job opens up. 
t id off. Drafting is steady 
fe-time job that a man < YES, THIS AD IS FOR You 
keey without fear of re- LEARN AT HOME IN SPARE TIME 
duced wages as a result of grov It makes little difference what you hare done before or 1 
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draw or n this ad is still for you. The success of « 
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perience he has. the greater his 
earning capacity should be! 










WHAT A DRAFTSMAN DOES oo ph € 
Somebody gets an idea. A drafts- 7 = er : ~~ 
Y is called into the boss’ of- the great field of 
fice The idea is conveyed to is open to you. 


He goes to his drafting 
and puts the idea on paper. 


DON’T GROW OLD AT 40... 





It may be a new kind of nut or WRITE FOR FREE BOOK 
bolt . - eVen such a simple Begin at once to train for a big drafting jc 
t as that may provide weeks $0 that you can be lependent and self-support- 
f good pay for the draftsman. por i later years. A drafting 
It might be a mile-long bridge } p 1 to increase your ¢ I r 
a 10.000 horse-power motor east erg on 1 
a new kind of elevator 1} o de ! or yt i 
nproved type of railroad amily t f you to « Je aS an Ut 
Te n. Don't be one of those who goes down- 


motive. tight now drafts- p nt 
Write at once for °F REE BOOK 
= How ‘to ‘Become ‘a Draftsman." It explains everyt 


American School, Dept. 0D828, Drexel at 58th, Chi cago 


are working on 300 passen- 
airliners! It might be any- 
g. but the draftsman has to 
be called in first ... and he IS, 
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@ Start a big pay business of your own now, with new 40 Veit 
Simplified Arc Welder. New low prices and easy pay-cut-ol-profit 
terms makes equipment available to everyone. Exclusive 

Hoba t = 
machine as used by largest manufacturers, Extra ear 








atures guarantee easier, faster operc 





easily pay for it without expense to you, 


30 DAYS TRIAL TO PROVE IT PAYS \ 


Use this welder for 30 days on your work. at our rt 
for yourself how many prolitable jobs it con do 
re you buy. Write today for complete details on 

Trial and Easy Terms. No obligation, 

















RAILWAY GOVERNMENT & MAIL 
CLERK CARRIER 
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START 
$1260 to $2100 YEAR 


Many Appointments Each Year 
Railway Postal Clerks 


Railway Postal Clerks get $1,900 the first year 
regular, being paid on the first and fifteenth of each 
month. ($79.17 each pay day.) Their pay is auto- 
matically increased yearly to $2,450. Advance may 
be had to Chief Clerk at $2,700 a ($112.50 
each pay day.) 

3 Days On—3 Days Of f—Full Pay 

Railway Postal Clerks on long 
runs usually work 3 days and 
have 3 days off duty or in the 
same proportion. During this off 
duty their pay continues just as 
though they were working. They 
travel on a pass when on busi- 
ness. When they grow old, they 
S are retired with a pension. 


City Mail Carriers, Post Office Clerks 


Clerks and Carriers now get $1,700 the first year on 
regular and automatically increase $100 a year to 
32,100 and $2,300. 


File Clerk — Gerk 


Open to Met Women 18 to 50 entrance 
$1,440 Year Appointments as rin Clerke 
Departments at Washington, D. C., are made f: 


a Many Other Positions 
able. Th 


year. 





salary $1,260 
ind Clerks in 
mm this 


Many other positions are obtai: se wishing these 


itions should qualify at once. 


Get Free List of Positions 

Fill out the following coupon. Tear it off and mail it 
toda now, at once. 

This investment may res 

nument job. 
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FRANKLIN INSTITUTE, 
Dept. B262, Rochester, N. Y 


big-paid 


Rush to me, entirely free of char a » full de iption of 
vr. 6 rnment Job ( I 1 32-pa book 
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Use This Coupon Before You Mislay It. Write or Print Plainly 
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LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you.step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms: Send NOW for 
Free, 48-page ‘‘Law Training for Leadership.” 


LASALLE EXTENSION UNIVERSITY, Dept. 11493-L, Chicago 
A CORRESPONDENCE INSTITUTION 
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To model airplanes and boats. Complete 
with coil, plug, ete. Syosset MS bd 


RUN AND GUARANTEED TO RUN 
bore, 1” stroke, up to 10,000 R.P 
wt. bare 6'> 0z., "5 H. otning 
TO ASSEM BLE. Gas Model catalogue 5c. 


POLK’S HOBBIES 


BILD-UR-OWN@ 


COASTERS -MIDGET AUTOS- SCOOTERS 
midget 
Dis 




















ROADSCOUT Seely you Scooter, 
V Scooter h our 
Complete Wheels end po tires. 


a. SoeeTean,. FIRESTONE 
Z Ve specialize in wheel 
> Bans yt xy = we... parts, etc. end 
to cover cost of mailing book and Free Plans. 


BILD-UR-OWN DEVICES, 5237 Lake St., Dept. B-11, CHICAGO, ILL. 


Home Study 
earn A DEGREE aor tome 


Home Study Cc yi ie —y > 4 to Des rees in A rte and Sciences; 
i bh > La 

























ph re Education: Wr : y logy; Chemistry; Theolog 
re; Business, ce Sales A vert sing ri 

Fe oi al, Diesel, Ar chitec tu al, Aeronautical, Aut motive, ° 

Radio, Air Cone —— ing A A whee H . ay. ining, 1. 

Industrial, Stear Chemical E e od by State of Illinois 


McKiniley- “Roosevelt nr ft College, 4208 Giarenden ve. » Chicago 





FOR THIS 


SILVER RADIO 


Yes, it’s true—just $6.94 
buys this all-electric radio 
complete with full size tubes and aerial, 
Rush $1 deposit, balance C.0.D. plus 
postage. Money back if not eutisfied. 
FREE —— Catates, just off 

Mc « for farma, 
homes anc pod that get 
Europe. Automatic t 
snd table models. 


co., 
on Ave., Dept. M, CHICAGO. 










































BE A CAMERA REPORTER 


MAKE YOUR CAMERA BRING YOUA 
CASH INCOME. Interesting, Easy-to- 
Learn, Spare Time Course Prepares You 
For Exciting Profession. Earn Money While 
You Study! Camera Reporting, Picture shoot- 
ing, for scores of newspapers and magazines. A 
high pay ing pr fession that any man or woman 
can enter! YOU NEED NO E X PERIENCE. 
—— learn by doing. Tasope’ trains you for2 
ood job, or you can wor 
for yourself. Most modern | NO EXTRACHARGE 
actices, including natu- 
ral “a Photography! Ali popular cameras. 
Low Co: ayment Plan. Write for 
32-Page Photo-Ittus. Book. 


TASOPE’ SCHOOL OF MODERN PHOTOGRAPHY, Dept. 8K8, Aurora, Mo. 
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Editor’s Workbench Chips 


" [Continued from page 16] 


Built by John Mock, this scooter has three wheels instead 
of the usual two. It is powered by a washing machine motor. 


Mock of Creighton, Pa., is one of the latest scooter 
enthusiasts and sent along a photo of his home- 
built job to prove it. John’s “buggy” has three 
wheels and although it can only go 18 m.p.h., it 
boasts a mileage of 90 miles per gallon. Powered 
by a half-horsepower washing machine motor, 
the scooter features two-wheel brakes, a slip 
clutch and a cushioned seat. Okay, John, I’m 
sending you $3 for gas. 


OR 


From far away Australia, I received a letter 
from Gordon John asking me to list his name and | 
address with mention of the fact that he’d like 
to correspond with MI readers who are interested 
in stamps, naval affairs, and cycling. Gordon’s | 
complete address is: 51 Moore St., Perth, Australia, 
so drop him a line if you want to gain a new pen- 
pal. 

RE 

In producing a magazine like MI, the editors | 
must necessarily be guided in their selection of 
articles by their belief as to what subjects will 
be of most interest to the most persons. Naturally, 
letters received from readers help the editors to 
decide, so if you are enthusiastic about some 
particular hobby and want to see more articles 
on it, why not write to the editor and tell him so? 
Just say—‘I like articles on building boats” or | 
“T like to see articles on model airplanes” or “How 
about more articles on photography?” Do it today 
before you forget about it—The Editor 


When Answering Advert : Ple 














SIX BIG AUTO 
BOOKS ““ suirzp 


on approval; whether you want to 
qualify as garage owner, auto re- 
pair expert or merely wish to know 
how to keep your own car 100% 
efficient, look at these books—they 
are sent to you for free examina- 
tion, This brand new edition has 
been prepared by a large group of 
America’s greatest automotive ergi- 
neers, Anybody who can read will 
understand them, for this great au- 
tomobile encyclopedia is a veritable 
Take advantage of this offer now: send in 
You don’t pay us a penny, you 








gold mine of valuable facts, 
the Coupon for FREE examination, 
don't obligate yourself to pay us 
anything unless you decide to 
keep the books. Just tell us you 
want to see them and the full set 
of 6 great volumes, just off the 
will be sent to you! Read 

em, look them over and prove 
to your own satisfaction that one 
fact alone, which you will find in 

’ Ay SAVE you an expensive 
repait or help you to a better job. 


Brand New Edition 


Imagine ) books which are very page is right up to date 
problems—are all 





Diese! Engines, Aviation Mo- 

tors, Outboard Motors, Motor- 

cycles, Tractors, Wiring Dia- 

grams, Equipment Charts, 

Superchargers, Knee Action and 

other up-to-date features all 
included. 











wWirir diagrams, construction details, service 
right up to the minute, Over a million dollars of resources have 
enabled us to give you the most authoritative hooks on the subject 
ever published, Everybody interested in automobiles in any way will 


publishers 0! 


hooks published hy the world’s largest 
world. 


Technical Cyclopedias (est. 1597) with agencies all over the 


Can You Fix It? 


Can you take out “‘play’’ in dif- 


welcome these 





ferential ? Can you kill the 
- “shimmy” in steering? Can you 
reset TIMING? Can you put your 
finger on engine trouble without 
guessing or tinkering’ Can you 
pull the starter off and fix it? 
Can you adjust and repair trans- 


mission, engine, rear axle’ 
These Books Tell How 
and tell you how to do any and 


every auto job right, the first time, 
and in addition cover Service Shop 


Management, 


6 Big Volumes, Beautifully Bound 


wiring diagrams, equip- 

















Nearly 3,000 pages, over 2,000 illustrations, 

ment charts, etc De Luxe edition with gold-stamped flexible bind- 
ing Sent FREE for 10 days’ use If not wanted returr express 
collect If ker ¥ 10 after 10 days, then $3.00 a mor 
until advertisi , is paid, 


A Year's Consulting Membership Included 
Privilege of consulting engineers of million-dollar American — i- 
cal Society on any automotive problem for one year without charge, 
if you mail coupon immedi “y We will also ine lude an EXTRA 

e with very latest wirir for promptne 


re ar 
TECHNICAL SOCIETY, pocneh. at 58th St., Dept. A8320, Chicago. 


SEND NO MONEY 








7 
g American Technical Society, Dept, A8320 a 
g Orexel Ave. at 58th St, 7 
g Chicago, IMinois, a 
7 T would like to see the brand new 6-volume edition of your a 
8 automobile books but without any obligation to buy. I will pay 8 
@ the few cents delivery charges only and will examine the books § 
1 id return them at expense in 10 days unless I like them, g 
1 vhich case J will send you $2.00 then and only $3.00 per g 
mth until the total price of only $24.80 is paid You _are ' 
, » include consulting membership certificate in the American ‘ 
8 Tech | Society and extra volume as above, Send Brand New 5 
8 Edition, 
1 : . 
DMRS cccccccccsccccccccecconcenscsssccensetsencosseseses ' 
' + 
B Street ...ccccccccccscceccccccsscecsscceseces 2 
7 
s 
g City. ....+- COdecccveccseccoveeseceooecesoeese State.....-.00. ' 
‘ letter statir uze, occupation and name and address s 
' employer and that of at least one business man as reference, 
tion November Mechanix Illustrated 19 































































Is GEL | 
| 
OW Fs TT 
for Good Puy Jobs | 
Thousands of new jobs opening up in Aviation as @ 
result of the greatest growth the viustry has ever 
known, Factori« ire working night and day building 
new airplanes Airlines are adding millions of m les 
to their flight schedules. Thousands of newly trained 
men needed There s a place oe FOP. « if you 
have the complet Approved Training Lincoln offers 
ne noon SALARIES Fat. Airline Pilots 
00 a year $3,000, Licensed 
Me get up to Ln, a year; Aeronat al 
Engi neers, $5,000. 
LINCOLN PREPARES vou 
This Lincoln earners Approved School cives you 
accurate nical wledge and practical “experi 
paovy Rf for immediate 
CS employmert as Pilot, as ‘Acro- 
Our Lincoln nautical Engineer or as Licensed 
Students get Airplane and Engine Mechanic. 
actual experi - 14 Training Planes; 12 Shops 
lentes: B. and Laboratories. 
building real | NOW IS THE TIME TO GET READY 
Airplanes: Our Graduates in demand, We train you and assist 
and observ- Graduates in locating positions t-time em- 
ing their test ploy ment for your Board and Room while training 
flights, Get the facts! MAIL COUPON TODAY for full 
information, 
carcass aretagettectarncmaaeracheraten tide celine iets. 
g LINCOLN AIRPLANE AND FLYING SCHOOL ' 
g 5011 Aircraft Bidg., Lincoln, Nebraska : 
8 ye I'd like to get into Aviation, Please send me complete g 
7 t tion about Lincoln Training. ' 
e ' 
' 
g \AME ° Cceeesecvcoscoseecegse AGE ' 
1 ' 
g CITY STATE ' 
rt tt tt ttt ttt ttt tt ttt ttt ttt tf | 
S14 Frain Fi y 
antl You Ger a 
Get practical training. Take up 
Drafting—because it gives you 
bigger, better chance to g« : into your favorite 
field—Electricity, Aviatio Diesel, Air Con- 
ditioning, Automotive, Bu tk ing, Machinery, 
P Transportation, etc. Remember, everything 
ROVEN built has its birth on the Draftsman's Table. | 
— 
PAY Draftsmen Draw Good Pay 
I have trained thousands of men aged 16 to 
RAISING past 50in their spare time at home, to qualify 
for Bigger Jobs at Better Pay - be t me train 
PLAN you in a short time by same easy st prac 
tical method. No experience neede “ds ‘High Scho ol 
education not necessary 
an Working Tools Furnished 
c e Professional Draftsman's Tools 
a ty wit hout extra charge 
a Mail « Fr Book about my 
P ROVE N PAY Ru ISINGP L AN. Write TODAY! 
ENGINEER DOBE, Div. 4738, Libertyville, lilinois 
r] OO OOS 0888080 080880880 0088°5 
. ENGINEER DOBE, Div. 4738, Libertyvil 1 
Send me your Free Book “SUCCESSFUL DRAFTSM 
8 SHIP.” Explain how you assist your graduates to good & 
8 positions as ‘Drafts men. a 
| ' 
7 Psi: neeseneekéneecsdsskstawesnseneal ee 8 | 
| 
sv seneusaeueneeeseenstantenauties ' 
. TOWN STATE } 
ee SS SS SS SF SB SF SB SF SS SSS eee eceaaca es | 
| 
20 fccept No Substitutes! Always I 



















[Here's the “value book” of the 
year! A sure guide to savings in 
everything you need for photog- 
raphy. Cameras, films, supplies, 
accessories. All famous makes, 
all bargain priced. Read the 
whole thrilling story. Send for 
your copy of Catalog No. 
72-2218 today. It’s FREE. 


WHOLESALE RADIO SERVICE CO., INC. 


107 SIXTH AVENUE ° NEW YORK, N. Y. 
























MAN IN EACH TOWN 


To Plate Auto Parts 


Reflectors, Bicycles, Fixtures, Mirrors, by late method. Simple 
plan of manufacturing at home starts you IN GOOD PAYING 
BUSINESS, Write today for FREE particulars and proofs. 


GUNMETAL Co., 








Decatur, 11. 





Salaries of Men and Women in the fopcinating pro- 
fession of Swedish Massage run as high as $40 to 
$70 per week but many prefer to open the ir ounet- 
fices. Large incomes from Doctors, ho-vitals, sani- 
tariu = ond private patients come ‘o those who 
alify through our training. Reducing 
Salone offers rich rewards for specialists. 
Write for Anoteny Charts, and book- 
let—They’ 
THE College of Swedish wm 
1601 Warren Bivd. Dept, 358. ¢ Chicaro 
Successor to National Collegeot Massoc™ 













FROM OLD’ 
BUILD ARCWELDE DODGE \, Ay 
“We Show You How” GenenatoR j)\ &'\) 
For Light or Heavy Work qa - 
35e brings complete plans for build- 
ing € omical and efficient to 
00 amp, ar elder, and 1938 cata 
listing over oo) weldin and 
vindet er ¢ al iter Over 
‘ itors, grinders irill 


anges into motor 
e for operating on 6, 12, 32 or 110 volts. 


314 LeJay Bldg., Minneapolis, Minn. 












Double the life of your 
coat and vest with correctly 
matched pants, 100,000 patterns. 
Every pair hand tai ilored to your measure. 
Our match sent for your O. K. before 
pants are made. iad peepee Send piece 
of cloth or vest to 
SUPERIOR MATCH "PANTS COMPANY 
209 Ss. State St.. Dept. 777, Chicago 


















TUBELESS 


BAT TERYLESS 


WORLD'S SMALLEST L PERFORMING 


M * your 
Jere in'ore'vt RADIO 
f ,y 3 07 al 
ptations with 
ust_NO wonser outs one 












s only 
garette a kare p! , ™ 
ral 


l nat ‘ No Nd tah fa te 
moving part “Zeit contained akonhe a mi r - 
f ance 1S NOT A roy! THOUSANDS. ‘oF SATISFIED OWNERS. 
M «A re " amazing pecentic nt comp ete with i 
« an “hoa Aut bed. ete 


on ’ 
TAKES ONLY a second. ro” ‘CONNECT. Rec eives FREE operating 








tation 
SEND. Pay Postman only $2.99 plu postage on 
N arrival or send $2.99 (Ch & MO 
and youre 1) he sent p< tpaid 

GUARANTFE et oe ‘ —M. RDER WoW? 
TINYTONE RADIO. corp. Dept. ‘t, KEARNEY, NEBR 
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U. S. Bureau Reports Public 
Lands Contain Platinum 


Discovery of “promising” amounts of platinum 
in the LaPlata Mountains of southwestern Colo- 
rado on unclaimed public land open for location 
was announced recently by the U. S. Geological 
Survey. It is said to be the first promising plati- 
num find in the continental United States. 

Found by a chemical analysis of ores collected 
by Edwin B. Eckel, who has been doing field work 
in the La Plata region for several years, the plati- 
num metals content of some samples is as high as 
.54 ounces of platinum and palladium per ton. 
Platinum currently sells at $33 an ounce. 

Geological Survey experts declined to advise on 
possible production and methods of working this 
deposit. From other sources it was learned, how- 
ever, that if the ore body found is large enough, 
the platinum can best be mined on a by-product 
basis—the ore body worked for copper and the 
platinum metals recovered during the electrolytic 
refining processes. This method of recovery has 
already proved successful in Canada. 

A possible rush of prosvectors to the district, 
not far from the silver mines of Durango, is fore- 
seen. The new finds warrant at least “thorough 
examination,” the Geological Survey declares. 

Occurring two miles above sea level on Copper 
Hill, between Bedrock and Boren Creeks, near the 
old town of La Plata and 21 miles northwest of 
Durango, the platinum-bearing veins have already 
produced 4,500 ounces of silver and 225,000 pounds 
of copper. Most of this production occurred 
between 1911 and 1917, when a great “glory hole” 
and a 600-foot tunnel were excavated. 

Buried by soil and debris from an ancient 
glacier, much of the ore body is hidden, and only 
a fraction of it, known to be 150 feet in diameter 
and 50 feet deep, is exposed. Further exploration 
by diamond drilling will show the extent of the 
platinum-bearing rock. 





U. S. Gliding Expert Locates 
“Ideal” Soaring Site 


A soaring site rivaling Germany’s famous 
Hornberg, which has been the envy of glider 
enthusiasts the world over, has been located near 
Monteagle, a town near Nashville, Tenn., Lewin 
B. Barringer, editor of Soaring magazine and a 
premier motorless flight pilot, reported. 

Found in the course of demonstration flights 
from Nashville Airport, the site was flown over 
in a powered airplane by Barringer and Major 
Walter Williams, Tennessee aviation director. On 
their return they recommended its development 
for regular glider use. 

Consisting of a plateau projecting out from a 
mountain, it is believed suitable for slope soaring, 
one of the most popular phases of the rapidly 
spreading glider art. 








Tommy Loughran, Ex-World’s Champion 


CAN YOU SWING YOUR OWN WEIGHT OVER YOUR HEAD? 
Can you bend and break a horse shoe Can you tear a telephone book 
in half If you cannot do the first feat of strength, you are not even 
as nature intended you to be, f you can do the other tests you have 
already made progress toward being a super-strong man. PITY THE 
WEAKLING. Any man who does not have the ambition to be strong, 
is a mollycoddle and a weakling. The world has no use for him. The 
odds are ten to one that he will be pushed aside and counted a failure 


long before he reaches middle life. ALL THE WORLD ADMIRES A 
STRONG MAN, Watch the big robust fellow swing down the street. 
Everyone longs to be like him, Women stop and gaze at him in fond 
iration, This fellow is bubbling over with life and vitality, He 
as the world by the tail and he has the power and animation to swing 
it. PUT YOURSELF TO THE TEST. You don’t need tea leaves or 
cards to read your future. Health and strength may be had by most 
anyone who has the determination to go after it. Put the above test 
up to yourself and if the answer is NO, it is time you did something 
about it. CHOOSE YOUR TEACHER, Don't leave this important 
task to just anyone, This is a scientific job and needs a capable 
instructor, I ean turn the trick 
for you. A world champion 
should know what he is talking 
about, It cost me piles of money 
and years of constant research. 
What I have learned I am ready 
to pass on to you, 


1 
adn 








SEND FOR MY 
FREE BOOK. 
This contains numerous photos of 
the athletes and strong men I 


have trained, I don't ask you to 
buy it, It is absolutely free. 
Don't delay, This does not 
obligate you in any way what- 
ever, It will show what I have 
done for so many others. 

eee ee ee eee ee 


TOMMY LOUGHRAN, Devt. 59 
4 So, 15th Street, Philadelphia, Pa, 


Please send that book ‘‘Puissant Body Building.”” I 
hody like yours This book is absolutely 





Dear Tommy 
‘ a stror active 


Want 
FREE with the understanding that 


1 am not obligated in any way. 


Vow TOrrrrerr errr rrr reer 
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coop NEWS—JUST ouT 
1938 AUDELS NEW AUTOMO- 
BLLE GUIDE is NEW from cover 
to cover. Explaining the Theory. 
Construction and Servicing of mod- 
ern motor cars, trucks and buses 
and the application of auto type 
Diesel Engines. PRACTICAL 
INFORMATION 1N ‘HANDY FORM, 
3540 PAGES COVERING ..-« 
AUTO REPAIRS & SERVICE HELPS 
All the Parts ot an Automobile — - 
Automotive Physics— The Gas E-n- 
gine— How aG :as Engine Works 
Gas Engine Principles — Multi-Cy!l- 
inder Engines — Horse Power—At- 
tomobile Engines— Engines: Sta- 
tionary Parts—Engines: Moving 
Parts—Pistons—Piston Rings 
Connecting Rods —Crank Shafts — 
The Valves —.The Valve Gear 
—Cams and Cam Action—Valve 
Timi.g —Cooling Systems—Gaso- 
line — Fuel Feed Systems — The 
Mixture—Carburetors— Automatic 
Choke—Supe bargers— Transmissions 
“a —Synchro-Mesh — Clutches — U niversals 
and Propeller Shafts —The Differential — Rear 
Axles — The Running Gear — Brakes — Wheel 
Alignment —Knee Action —Steering Gear — Tires — 
. Lubricants and Lubrication —Automotive Electricity 
—Ignition Systems— Magneto Ignition—Spark Plugs —Ignition ¢ ‘oils 
--Distributors-- Automatic Spark ¢ apatrel--tantiten Timing -- -Starters 


--Ge' merator Coa Starte ie Testing--Lighting = age -Battery 
Charg Battery Testing Troub lea otive Diesel Engines: 


a om 
4: Inside Views of ail Automobile Parts Fully Wustrated. To Get This 











Assistance for Yourself Simply Fill In and Mail Coupon Today. 
COMPLETE _ e PAY ONLY Y $1. _A MONTH <— 


THEO. AUDEL Ce . cO., “49 9 WEST 23 rd ‘STRE NEW “YorK 
Please send me postpaid AUDELS NEW AUTOMOBILE GU rants fe for free ex- 


amination. If | decide to keep it, I will send you $1 with in 7 days; thenremit$1 month- 


ly until purchase price of $4 is paid. Otherwise, i will goture it te you promptly. 
Name - 

Addre 

Occupat 


Reference -— 





Sreatene Ss ANNUAL 1938 EDITION 
Order Your Copy Now 
144 pages “20 pictures PRICE SOc 
At your newsstand, order from 
FAWCETT PUBLICATIONS, INC 


Fawcett Bidg Greenwich, Conn 











STOP 
\ DRINKING 
5 DIRTY 


Amazing Device Removes 
Filthy Dirt at Faucet 


Now you can filter your drink- 

ing water instantly throug th cel- 
lulose fibers right at your faucet a, § 
as you need it. The Automatic 
Water Filter delivers sparkling 
clear water—clear as spring wa- 

ter So inexpensive that every 
home can afford it. 


AGENTS! Make Big Money! 


Here is a quick seller that pays you big 
profits on a product erorpens has been 
waiting for, Write for big money-making 
proposition and free offer plan today. 


Automatic Water Filter, Dept. 181, 
600 S. High Street, Akron, Ohio 


Cross Section 
of Automatic 
Water Filter 





S:are a POTATO CHIP 
BUSINESS 


IN YOUR KITCHEN and 
MAKE MONEY! 


UY mx tatoes i 2c a lb 
> ‘Greasele 








Make sen- 


All ty ation, pic- 
ne 1 a tal carc Free “t 

n this bie **Home Business"’ O: et. ity 

Sc. H. HARDT, Dept 0-2411, 620 Michigan | Ave., © Cricase: uw 


Want a heats in 


eee. 


fit by the growing de mand for phot aphs Big money- ms aking 
ortunities in Commercia Portrait. Advertising, 
P re, and other br anches ~ ahanen raphy Personal Attends =. e an + 
Home Study Courses th year. Free booklet. 
NEW YORK “INSTITUTE OF PHOTOGRAPHY 
(Dept. 153) New York City 


v, 
¥ MA CLAZE 
’ 
\ ! RODU 
MAKE 2,500 designs Color-s ed concrete lawn 
pottery without molds or costly tools Use only 
sand, cement, cheap materials. Build your own 
equipment from our plans. Glazed tiles, walls, 
ravestones, etc. MEN (only): Write for FREE 
Soterplate, details of this new money-making busi- 
ness. 


NATIONAL POTTERIES COMPANY 
Room 8 13 W. 2 26th St., —s in Minneapolis, Minn. 


10 West 33 Street 












































BASS BARGAINGRAMS No. 234 

ae cat the +> No. 236 lists thousands of Still 
ns...No. lists new and used 8 

silent and sound movie equipment Shenton ans MI 


BASS CAMERA CO. 


179 W. MADISON Sr., CHICAGO, ILL., 


and 236 + Just offthe 


zne Plastex Industry needs manufacturers on small scale and for 

oduction of Art ods, Novelties, Souvenirs, etc., in Plastex 

i Marble Imitation &xperience unnecessary. Equipm« nt and 

~ ple instructions furnished for speed production. Small invest- 

ment brings big returns. Nation-wide demand for these » low priced 

goods. Ambitious me _1 have chan . ~~ real peseeass Our free 

book will interest ar benefit. you z wholesal m now 

starting. PLASTEX INDUSTRIES. a, = 1085 Washington Ave., 
New York, N. ¥. 











"HOW TO GET A 


RAISE IN PAY 


Read this Book to Earn More Money 
Most helpful book ever written. 
Self-analysis chart at end of each 
chapter. 38 chapters, any one 
worth the price. James Clayton 
Wilson, author. oY 00 postpaid. 
10c postage extra C.O.D. orders. 
Canada $1.20 duty paid. 5 days 
proof this book will help you or 
money refunded. 

DOLLAR PUBLICATIONS 
737 North Michigan Ave., Chicago 


Nome.... 


Address... 


rtised Brand! 
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Here are the direc- 


tions for playing a 


ve e e 
Scientific Sport- thrilling new game, 


Gix-Man as explained— 


by 


Foothall = sx. 


’ ; In collaboration with 

\ ECHANICAL perfection in play exe- Cecil Carnes 
pt cution, with added thrills in spectacular 
open-style running formations, safety and 
economy are the themes of America’s newest 
sports craze—six-man, or stream-lined foot- 
ball. 

And every gain the game makes up the 
side-lines of the nation’s popularity is de- 
served. The main idea in sports is to develop 
the players and to thrill the spectators. Six- 
man football will do both in a manner to 


This is why when you mention football to youths all over 

America they think of Ken Strong, shown at right. He was 

the nation’s outstanding collegiate scorer at New York Uni- Above—A tousled- 
versity, and All-American team selection. His scoring record haired linesman 
is still up there for the ball toters to shoot at. After brilliant takes one out of 
playing with the New York Giants, he followed it with further the air. Below— 
triumphs with the New York Yankees. Now the Football All lined up and 
Giants are starting a talent farm so Ken this year will bolster rarin’ to go! 
up, as player and coach, the Giants’ Jersey City team. 

Later in the season he will be back in the Giants’ lineup. 
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“Coach” Strong demonstrates the punt, and shows ‘how ball strikes foot. 


This photograph shows the necessary follow-through for the punt. 
36 





supplement its big brother, the 
full-sized game, but it will do 
more; it will bring a new uni- 
versality to football. It will 
develop thousands of new 
players and it will bring their 
money’s worth to millions of 
on-lookers who otherwise, 
conceivably, could never en- 
joy it. 

But first I must explain what 
six-man football is. The teams 
consist of two ends, a center, a 
halfback, a quarterback and a 
fullback. This tends to elimi- 
nate heavy linesmen and bone- 
crushing, power-plays. 

Players wear sneakers, or 
basketball shoes, and this keeps 
down injuries. Since there are 
fewer men on the field, there 
quite naturally are fewer pile- 
ups in tackling. Everything 
about the game is designed 
to eliminate injuries, and 
although there are already 
more than 2,000 teams playing 
the capsule-size version of 
football—more than the num- 
ber of colleges playing the 
regular sized game—there have 
been no fatal injuries yet as far 
as I can learn. This is highly 
significant, when you consider 
ll-man team “casualty lists.” 

Of recent years there has 
been a tendency in collegiate 
football to commercialize the 


sport. Consequently, the 
smaller schools have had to 
take a back seat. The “gate” 


has become the all-important 
thing, instead of the original, 
primary purpose of the contest: 
to develop the players and 
provide clean sport. 

Then, too, an emphasis has 
been placed on strength and 
endurance in the big game 
Here in the six-man contest 
strength will not be important. 
But brain-work and well 
planned strategy are para- 
mount. Since there are fewer 
men on the field, every play 
will be more individual. A 
single man will block a de- 
fensive player, where in regu- 
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Here the ball carrier is being dropped 

in his tracks. With only six players, 

pile-ups are less frequent than in the 
eleven-man game. 


The center is receiving instruction on 
how to envelop the ball, and how to 
tile and cup hands over it for a 
perfect pass-back. No weight is to be 
placed on the ball, Ken Strong warns. 


lation football two, and sometimes three men 
are used. 

Thus we find that players will be developed 
both physically and mentally. And not just 
a score of highly trained specialists, either, 
but the whole male enrollment of the school 
can benefit by the competitive spirit. 
who attend an institution where money is 
not available for equipping a full team, or 
buying impressive stadia, now may know the 
thrills of carrying the ball on a long run, or 
catching the winning pass. And they can 
know another excitement, too: that of making 
a dramatic play before the home town folks. 

From my own gridiron history a story can 
be brought out which will perfectly illustrate 
a pertinent point. At West Haven, Connecti- 
cut, High School, when I was there, we had 
seventeen or maybe eighteen men on the foot- 
ball squad. Consequently, we had to bring 
in towns-folk in order to scrimmage. We 
could have had a well-rounded six-man foot- 
hall team, able to practice plays to perfection 


Boys ' 






















Joseph P. Doakes, out in Four Corners, 
Iowa, an 120-pound boy with plenty of cour- 
age, might never be an All-American. But 
he now can gain athletic fitness, leadership, 
self-confidence and co-ordination on the foot- 
ball field, through this new game. Now let 
us go with Joe down to the gridiron behind 
the school, and I'll tell you where his game, 
the only one his small school can afford be- 
cause of lack of man-power and finances, 
differs from its parent. 

First thing, of course, you will notice that 
the field is only eighty yards long and forty 
yards wide, with the markings five yards 
apart. Then you will examine the goal posts, 
which are wider and have lower cross bars. 
This makes field goals easier. Joe’s team- 
mates, who will not necessarily be husky fel- 
lows, will be kicking the ball around, with 
rubber shoes. 

When scrimmage starts, the teams line up 
in a manner unique to followers of the ortho- 
dox game 


For the “open"’ game 
so perfectly suited to 
six-man football, the 
player must have the 
correct grip on the 
ball for those long 
spectacular passes. 


Extreme right— 
"Coach’"’ Strong 
shows one of the 
players the correct 
stance for getting off 
Pe ee 


The defensive team puts the ball into play 
by kicking it off from a line twenty yards in 
front of the goal they are defending. The 
Sixes who are receiving may line up anyway, 
just so none of them are less than ten yards 
from the ball at the kick-off. The lineup on 
both sides looks pretty thin at this point, 
which makes you understand why the field 
has been narrowed. As it is, each player has 
more space to play in than a man in the full- 
sized game. There are 267 square yards for 
each man in stream-lined football, to 242 
square yards per man in the big game. 

Here is the kick. The receiver is dropped 
in his tracks and you note that this is no 
sissy’s game, that there are plenty of man- 
sized tackles. Now both teams line up, with 
three men on each side of the line. There is 
a penalty of five yards and loss of the down 
for non-compliance of this rule. After a few 
plays we note one very important change 
from the larger game. It is true that the 
plays in general are approximately the same 
as the “elevens” use, but a ball carrier, re- 
ceiving the ball from center, must pass it to a 
team-mate before it can be advanced past 
the line of scrimmage. In other words, there 
can be no direct line bucks. 

It can be a forward, or backward, or lateral 
toss, but it must be a pass. The ball must go 
through the air at least two yards after leav- 
ing the passer’s hand and before entering the 
receiver's hands. If the ball is downed back 
of the line before the pass, there is no penalty, 
but if the carrier is stopped at the line before 
passing, the ball is returned to the place at 


tu 


which it was put into play and there is the 
loss of a down. If the ball does not travel 
the prescribed distance in the first pass, the 
penalty is the same. 

A forward pass is okay from anywhere 
back of the line of scrimmage, which is a 
take-off from the rules of professional foot- 
ball. In the eleven-man type the passer 
must be five yards back of the line. The 
Sixes are all eligible to receive a pass except 
for the center. It has been suggested recently 
that this rule be changed so that anyone on 
the field may snare a pass at anytime. 

After eight minutes of exciting play, during 
which no one was injured and there were 
many exciting passes and excellent running 
back of punts, the quarter ended for Joe’s 
scrimmage session. There are only 32 minutes 
of actual play in the game, another radical 
departure which will stave off injuries. It 
is after a player is exhausted that he is most 
likely to suffer injury. 

We have noted, by this time, that there are 
no unsung and unnoticed “plow horses” on 
the team, that everyone gets a chance to shine 
There are no fellows who get all the scoring 
breaks, because of the variance necessary for 
succesful surprise passes. I hardly need men- 
tion that in 11-man football the linemen get 
the jolts and the backs get the headlines. 

We see, too, that there are few hidden ball 
plays, since the rules provide that a two- 
yard pass is necessary to start the play, and 
there are too few men to screen such an at- 
tack. So we find lots of double and triple 
passing behind the lines and many short run- 
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Note that the 
ball must be trapped and held at the proper angle 
or it will be dropped. 


The correct method of receiving a pass. 





ning passes to the ends. Then there are hair- 
raisers galore, such as starting the play with 
a backfield lateral pass and a sweeping run to 
the right, with the left end blocking and then 
dashing to the extreme left of the field to 
catch a field- wide lateral while free of any 
opponent 

After such an observation we become con- 
vinced that zone defense against passes will 
not be effective, that a man-to-man defense. 
such as is employed in basketball, is neces- 
sary. 

Because of the size of the field, punting 
must be very accurate and can be made a 
powerful weapon; the team with an accurate 
kicker has an important advantage. The 
kicker has more time, because there are 
fewer men to rush him. When his team is 
backed up against its own goal line he can 
always place the ball so far down the 80- 
yard field that he snatches the advantage 
away from his opponent. 

I have heard a bit of skepticism from other 
football devotees over punting with sneakers, 

basketball shoes. But I have absolute 
proof that these rubber brogans may be used 
to good advantage on the football field. In 
December, 1934, when I was playing half- 
back with the New York (Football) Giants in 
the game with the Chicago Bears for the pro- 
fessional football title, we were behind 13 to 
3 at the half. But we changed to sneakers 
because the ground was frozen and cleats 
were of no benefit, and I punted, kicked off, 
made points after touchdown, all in rubber 

[Continued on page 154] 
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CHART A 











Cex.ter passes the ball to the quarterback, who 
pivots and throws a lateral to the halfback. In 
the meantime, the fullback has run toward the 
side-line, and is in position to receive a pass or 

lateral from the halfback. When the fullback 
receives the ball, he continues across the line of 
scrimmage. The ends and center cut down field 

to block out the secondary defense. 











Wee an CHART B 








The center passes the ball to the quarterback, 
who flips a backward pass to the fullback. The 
fullback either backs up a few steps or runs 
laterally and then throws a long pass to either 
end. ends cross about ten yards down the 
field. The center, halfback and quarterback 
block for the fullback on this play. 





CHART C 











The ball is snapped back to the gueieds 
who fakes « lateral pass to the halfback. 
the halfback pretends to be cuddling the pal 
just out of view of the defensive team, the full- 
back delays momentarily and cuts over center 
scooping up « lateral pass from the q 

as he nears the line of coulemnage. 


Below—"“Coach"’ Strong takes the toss from center 

and sends a well executed side pass to the halfback. 

The quarterback proceeds as interference or as 4 
possible receiver for another pass. 















































































Amphibian Car Hits 
72 M.P.H. On Land 


ESEMBLING a hippopota- 

mus, this amphibian auto 
recently was demonstrated by 
the German Army for the 
benefit of visiting Italian offi- 
cers. Capable of carrying ten 
men, the auto-boat can be 
driven off the road into the 
water where it shows a speed 
of 12 miles an hour. On land 
it is capable of a seventy-two- 
mile-an-hour speed. In time 
of war, blown-up bridges will 
not stop this car. 


New Mask Aids 
Altitude Flying 


EARING a simple four- 

ounce rubber nose-piece 
and artificial balloon lung 
which can be attached to mo- 
bile tubes of oxygen, these four 
men were members of a party 
of ten that flew through the 
sub-stratosphere from Minne- 
apolis to Los Angeles. This 
apparatus has the advantage of 
allowing passengers and crew 
of such a flight to move about 
the plane freely. Left to right 
they are: Mal Freeburg, pilot; 
Dr. William Lovelace, inventor 
of the mask; Mel Swanson and 
B. F. Ritchie, co-pilots. 


Device Samples Air 


In Stratosphere 


HIS new tube sounding 

balloon will enable officials 
of the United States Weather 
Bureau to capture and analyze 
samples of the atmosphere 
found in the stratosphere. 
The photograph shows L. T. 
Samuels, assistant chief of the 
aerological division, inserting 
the glass flask in which air is 
collected in its carrying case. A 
parachute lowers both after the 
balloon has burst. 
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Machine Gets Each 


Ball “In The Groove” 
YRON MOSER, a St. Louis 


banker with a mechanical 
inclination, tries out the me- 
chanical pitcher he has built. 
The device pitches four balls a 
minute, every one of which is 
a strike. The speed and height 
of the ball can be regulated to 
suit individual conditions. With 
this machine, batters can get 
their “batting eye” earlier in 
the season than usual with 
only regular practice. 


Complete Towns 
Built In Miniature 


HIS lilliputian village is 

built to scale and is authen- 
tic in every detail. Weighing 
twenty tons, the complete 
model consists of tiny cities, 
villages, churches, railroads, 
farms, bridges, tunnels, moun- 
tains, waterfalls, and other 
realistic features. Laurence 
Geiringer, builder, is shown 
explaining to two youngsters 
the construction of the fields. 
Note the covered bridges, so 
common in rural areas. All 
details are correct, even to 
the people walking along the 
streets. 


Heated Blanket 


Keeps Baby Warm 


HIS electrically heated crib 

blanket maintains a pre-set 
temperature level regardless of 
changing weather conditions. 
Despite the wiring it contains 
in its double thickness, it can 
be laundered easily and is 
shockproof even when wet. If 
the blanket temperature ac- 
cidentally rises twelve degrees 
above body temperature, the 
current shuts off automatically, 
preventing overheating. 









































DORLESS marigolds, bred in the face 

of nature’s historic refusal to produce 
marigolds whose foliage did not smell, have 
been cultivated by David Burpee, cousin of 
Luther Burbank, famed naturalist. He is 
shown testing specimens for odor with an 
“osmoscope” device. 


“Sunbonnet” Prevents 
Expansion Of Bearing 


HE sun’s rays, streaming 

through the skylight of the 
plant in which it is being fab- 
ricated, caused so much ex- 
pansion in the huge 317,000- 
pound bearing that will be used 
to carry the million-pound 
weight of the 200-inch tele- 
scope being built atop Mount 
Palomar in California that en- 
gineers had to cover it with a 
“sunbonnet,” as shown in 
photo, before craftsmen could 
work the bulk of steel into a 
perfect circular shape. 


Breeds Odorless Marigolds Gas Unit Fits Furnace 





EATING plants designed for use with 

solid fuels can be easily converted into 
a gas burner through installation of a new 
unit which fits into the door. Thermostati- 
cally controlled, the unit furnishes the right 
temperature at all times and can be installed 
without removing the fire door or grates, 














U.S. Navy Diver Sets Record Stereoscopic X-Ray Devised 


REATHING a mixture of helium and 

oxygen within his electrically heated 
diving suit, William Baddeus, master diver of 
the U. S. Navy, recently set a world’s record 
by descending, under simulated sea condi- 
tions, to a depth equivalent to 500 feet. The 
record dive was made in a tank at the navy 
yard in Washington, D. C., during experi- 
ments to improve submarine salvage methods. 








NEW stereoscopic X-ray device used for 
<& the examination of metals provides views 
that not only show internal flaws, but indicate 
their distance from the surface of the metal 
as well. Former mathematical methods made 
possible the determination of this depth with- 
in, perhaps, a one-half-inch error factor. 
With the new device the error is less than 
one-sixteenth of an inch. 


Instrument Measures 
Refracted Heat Rays 


NTENDED to supplement 

existing weather bureau ap- 
paratus in foretelling fluctua- 
tions of temperature, a new 
instrument developed by Pro- 
fessor Charles M. Heck, head 
of the physics department of 
North Carolina State College, 
registers the temperature of 
the “re-radiation center” from 
which heat rays are refracted 
back to earth after having risen 
from the earth and been ab- 
sorbed by the moisture in the 
air. The instrument consists of 
a thermometer set within a 
series of four aluminum “cups.” 
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d Cupboard’s Shelves Revolve Build Giant Roller Bearing 














or 
oe A NEW portable food-cooling cabinet fea- ANUFACTURED for use in a cement 
- +& tures five revolvable shelves, each resting mill, the huge roller bearing shown 
al on a bracket projecting from a metal post. above weighs nearly three tons and has an 
le Non-poisonous, odorless oil in cups prevents outside diameter of 6142 inches. The bearing 
- ants from reaching the shelves. has 78 rollers weighing 1234 pounds each 
rT. 
in - . 
Portable Auto Basket 
Aids Fruit Peddler 
ITTING into a rear recess 
of his automobile truck 
t when not in use (inset photo), 


a six-wheeled metal basket de- 
veloped by W. K. Gilmore, a 
fruit peddler in Pasadena, 
Calif., enables him to show his 
complete line of produce at his 
customers’ back doors, thus 
helping to create sales. The 
portable container balances on 
two large center wheels while 


a 8 
—— 





d four smaller wheels at the ends 
~ : facilitate climbing over curbs. 
_ : A list of addresses of manufac- 
e ' turers of all items mentioned in 
of MECHANIX ILLUSTRATED will 
a be sent to any reader upon receipt 
” »f a stamped, return envelope. 
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EK ASILY attached to the exhaust of an 
4 automobile, a patented exhaust oxidiz- 
ing receiver device (above) is said to cause a 
dissolution of the carbon monoxide gases, re- 
ducing them to an absolute minimum so that 
they are harmless to human beings. During 
tests of the device, a live animal was sub- 
jected to the exhaust fumes of a running auto 
equipped with the receiver for a period of 60 
minutes and blood tests of the animal failed 
to reveal any ill effects. It is believed that use 
of the device would eliminate the numerous 
cases of headaches, illness and deaths which 
are attributed to breathing carbon monoxide 
while motoring in heavy traffic or when 
warming up an auto engine in a closed garage. 


Test Rubber Plane Pontoons 


NFLATED rubber pontoons 

may soon replace the con- 
ventional metal types used on 
seaplanes, according to ex- 
perts who recently witnessed 
the first flight tests of an air- 
craft equipped with them 
(left). Each of the rubber 
pontoons has five compart- 
ments so that a puncture of 
one or two would not mean 
the collapse of the structure 
or sinking of the plane. The 
compartments have separate 
valves so that they can be in- 
flated to any desired pressure 
with an ordinary bicycle 
pump, as shown above. 




















patie sa new standards for 
\J comfort, beauty and luxury in 
iilroad transportation, the new 
20th Century Limited of the New 
York Central System operates on 
he fastest schedule—16 hours— 
ver made in regular service be- 
tween New York and Chicago, 
flashing over the rails at speeds 
ip to 80 m.p.h. The Limited con- 
sists of 62 cars and 10 streamlined 
locomotives operated in four 
sections. The train is the first all- 
room type in America, the sleep- 
ing cars consisting of roomettes, 
bedrooms, compartments and 
drawing rooms, there being no 
berths. The public cars—lounge, 
observation and dining cars—are 
all of new and unusual design, 
featuring colored lights, circular 
tables and attractive drapery, as 
shown in the accompanying 
photos. The new 20th Century 
Limited marks the 36th anni- 
versary of the world-famous 
train’s first run. 


Streamlined Hudson-type locomotives pull 
the famous 20th. Century Limited (right) 


The New 20th Century Limited 











































From headlight to observation car the new Comeey 88 
"masterpiece of the rails.”’ With its venetian blinds, 
smoking stands, photo murals and other pleasing interior 
decorations, the observation car (upper left) is the last 
word in modern design. Curved settees add « distinctive 
note to the club lounge car (left), eliminating the usual 
long lines of chairs. The walls are made of cork 
with copper metal trim. More like a smart restaurant than 
a railroad diner is the Century dining car (above). The 
tables can be arranged informally in groups, if 
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OW would you like to drive an automo- 

bile through a burning house? Or sit 
at the wheel while your car, traveling at 75 
miles an hour hits another auto going at the 
same speed, in a head-on collision? Or may- 
be, if this sounds too tame and unexciting, 
you would prefer to drive at terrific speed 
raised platform and then hurtle 
through the air for a distance of 65 feet. 

These are everyday experiences for me. For 
about 12 years I’ve been risking my neck 
trying almost every dangerous stunt im- 
aginable with automobiles, airplanes and 
motorcycles. Just for a lark I started flirting 
with death at a state fair in Texas in 1926. 
I’ve been at it ever since and claim to have 
invented practically every one of the ultra- 
modern automobile and motorcycle crash 
stunts. 

When not doubling for a famous movie star, 
crashing a plane for the films, or performing 
some other spectacular feat for the silver- 
screen, I’m likely to be found touring the 
country with my troupe of 8 “Thrill Drivers.” 
Most of my stunts are performed from cars 
traveling at 40 to 75 miles an hour over raised 
The ramps we 


over a 


platforms known as ramps. 
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Risk My N 





eck 


Twelve years as a 
thrill driver hasn't 
dimmed the dare- 
devil spirit of Flash 
Williams, (left) 
America’s ace 
stunt man who 
tells what it's like 
to crash a speed- 
ing car or plane. 








originally used were 12 feet long and two 
feet high. Now they’re 24 feet long and 342 
feet high—or approximately twice as big and 
high as they used to be. Which means, of 
course that my gang of daredevils travel 
about twice as fast and as far as in the old 
days and that our work is doubly dangerous 
Many a time I have made my stunt car 
jump, with the aid of the new type of ramp, 
as far as 85 feet without turning over. I claim 
this is the world’s record. 

My newest and most spectacular stunt is 
the “race with death.” First two cars, going 




















} miles an hour, drive down the track paral- 

| with one car about six feet in front of the 
ther and slightly to one side. Now, while 
the one car travels up over the ramp at top 
speed, the other car cuts to the left in front 
f the ramp. Thus the first car performs a 
spectacular leap frog. The slightest miscal- 
culation—even a fraction of a second 
a serious crash. But fortunately there has 
not been the slightest of accidents while per- 
orming this feat. 

Probably the most dangerous show we eve! 
ised was the “eight man jump,” which we 
performed regularly several years ago. Eight 
members of my crew would stretch out in 
front of the ramp and then I would drive over 
the platform, my car clearing the entire crew. 


means 


Opposite page: This spectacular stunt almost 
proved fatal to “Flash’’ Williams when he leaped 
too late and the car turned over on him. Below: 
Driving through a burning house at 75 m.p.h. 
is a hot stunt even for “Flash.” Once his clothes 
caught fire and firemen saved him from roasting. 





e by 
or A Thrill «:~ 


But on one 
car performed a sudden swerve and struck 
Since then 


well remembered occasion my 
one of my boys, breaking his ribs 
the stunt has been abandoned 

Today I’m especially fond of doing a new 
stunt called the “moon dip.” In this I drive 
my car at 60 miles an hour over two ramps 
This doesn’t sound especially dangerous un- 
til you bear in mind that I run the car as fa) 
over as possible on two wheels without ac- 
tually turning it over. Incredible as it may 
sound, I’m moving at a 45 degree angle! 

I achieve this stunt by practice, but 
never outside of actual performing 
I have one peculiar habit—I never rehearse 
a stunt. Instead I figure it out ahead of time 
with the most precise accuracy, then “shoot 
the works” with my fingers crossed, at my 
regular show 

One of my best known feats of yesterday 
was the “suicide leap.” In this, speeding at 
75 miles an hour, I made my car leap 75 to 
80 feet, with the assistance of a large ramp 
I quit doing this stunt not so long ago for the 
very good reason that it literally tears an 


hours 











This is the start of Flash’s most spectacular stunt in which he drives a car off a ramp at terrific speed. 


automobile to pieces. And that’s too tough 
on the pocketbook. Incidentally, all of my 
crash cars are stock machines with no special 
equipment of any kind 

My greatest thrill? Never will I forget the 
“Return from Hell,” stunt I used to perform 
more or less regularly several years ago while 
barnstorming at state fairs. But I gave it up. 
Why? Well, one time down in Big Springs, 
Texas, in the southwestern oil fields, we built 
a small “house” for stunting purposes. An 
automobile was placed in this and I was 
handcuffed to the wheel by the local sheriff. 
Thus if I was unable to drive the car out, I 
was just out of luck. Well, they boarded up 
the structure, poured 25 gallons of gasoline 
over it and set it afire. This, mind you, was 
back in the days when car’s bodies were 
wooden and therefore highly inflammable. 
I stepped on the starter. The house lit up in 
an enormous flame. I drove halfway out and 
then, suddenly the motor died. Evidently the 
flames had choked up the carburetor, keep- 
ing out the much needed oxygen supply. 
There I was, trapped. Luckily the sheriff 
saw my predicament and with the aid of the 
local fire department, came to the rescue. 
He unlocked the handcuffs and I was able to 





get out only slightly burned. Do you blame 
me for never trying that stunt again? 

Another close call I had was in Fort Wayne, 
Indiana, back in 1936. I was in an open road- 
ster and doing a stunt called the “flaming 
wall crash.” I had a new assistant on the 
show. He insisted he was an expert on 
throwing gasoline from a bucket onto flames 
in order to give the stunt a more spectacu- 
lar appearance during the crash. 

Well, I agreed to his suggestion, but in- 
stead of throwing the gasoline on the fire 
while I was speeding through the wall he 
threw most of it on me and on my car. And 
was I burned up? It scorched my ears, arms 
and legs and singed all the hair off my head. 
Fortunately these weren't second degree 
burns. But they were exceedingly painful 
and unsightly. An ambulance was rushed to 
the scene and I was scooted off to the nearest 
hospital. But I came back and finished the 
show. 

Another thriller in the Hoosier state took 
place at a state fair about a year ago. This 
was during a carefully planned stunt—a 
head-on collision between my car and the 
one my brother Melvin was driving. The 
big idea was for both of us to jump out of 
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the cars at the precise fraction of a second 
that they crashed. The crash occurred ex- 
actly as per schedule but I didn’t leave the 
car quite quick enough, whereas my brothe 
jumped out at exactly the right moment and 
was unhurt. My machine turned over par- 
tially on top of me and scraped my head 
at the left temple. A fraction of an inch 
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Leaving the ramp. the car hurtied 65 feet into the river. 


Flash was thrown through the rear window. 


closer and it would have crushed my head 
like an eggshell. 

Some of my accidents in Indiana have been 
too close for comfort. On August 7, 1937, 
only a near-miracle saved me from almost 
certain death, during a stunt never before 
attempted. I drove a car off a raised plat- 
form on the bank of the St. Joseph River 
at a terrific speed 
and hurtled through 
the air for 65 feet 
into the water. Strik- 
ing the water at this 
high speed is almost 
as risky as crashing 
headlong into hard 
ground. The crash 
washed me clear out 
of my seat at the 
wheel into the rear 
of the car. A couple 

[Continued on 

page 139] 


This is Flash’s version of 
the motorcycle broad jump 
in which he clears a truck 
and another motorcycle. 





Lamp Performs Three Jobs 





NEW triple-duty, floor lamp invented 
£& by E. G. Shinner, of Chicago, IIl., pro- 
vides light, a cool breeze and traps night- 
flying insects. Directly above the light bulbs 
is a four-bladed, silent electric fan which is 
controlled by a rheostat. A removable screen 
atop the shade traps all kinds of flying insects 
attracted by the light. 
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Converts Paper Into “Logs” 





SING a discarded office letter copying 

press and molds made from a 10-inch 
section of iron pipe of a four-inch diameter, 
John Ernest, of Hamilton, Canada, devised 
a press by means of which he creates fire- 
place “logs” from waste paper. The paper 
is pulped in a metal tub, placed in the molds 
and then compressed, as shown in photo. 


Famous Model Train 
Layout Moved 


AVING outgrown the space 

where it was first set up 
in 1929, the famous Union Con- 
necting Railroad of the New 
York Society of Model Engi- 
neers was recently dismantled 
for removal to larger quarters 
in the same building on West 
42nd St., in New York, N. Y. 
When reassembled, the minia- 
ture railroad layout will fea- 
ture a 485-foot route from ter- 
minal to terminal. The track- 
age will be mostly O-gauge, 
but smaller OO- and HO- 
gauge layouts will be set up. 
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Machine Pits Cherries Clean Wheelbarrow Mixes Cement 





APABLE of pitting more than 60 cherries 
per minute, a new mechanically operated 
device is said to have a spoilage loss of less 
than two per cent. The pitter features a spe- 
cially designed three-bladed knife that cuts 
the cherry pit loose and then pushes it out 
through the stem side. 


Boots Protect Cattle 


Against Hoof Disease 


NTRODUCED at the Royal 

Agricultural Show held 
recently in Cardiff, England, 
laced rubber cattle boots are 
said to be very effective in 
helping to prevent the spread 
of the dreaded hoof and 
mouth disease that causes 
farmers to lose about 90 mil- 
lion dollars yearly. The 
young lady in the photo is 
shown adjusting a pair of the 
boots over the hoofs of a cow 
exhibited at the agricultural 
show. The novel boots are 
said to be inexpensive. 
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ESIGNED for use on small jobs, a new 

combination wheelbarrow-mixer thor- 
oughly mixes a batch of cement while it is 
being wheeled 40 or 50 feet. The cement in- 
gredients are simply dumped into the bar- 
row’s revolving drum which is geared to the 
pneumatic tired wheel by a sprocket chain. 


























The Army Gets A New 


yn 100- watt loudepet 
on 

pe enable the new Signal 

Corps public address system to 

cover crowds of 100,000 per- \ 

sons with 100% efficiency. | 











UTMODING the traditional “leather- 

lunged” sergeant, a new high-powered 
mobile public address system recently pro- 
cured by the U. S. Army Signal Corps is 
capable of carrying the human voice clearly 
to an assembled audience of more than 
100,000 persons. Manufactured in accordance 
with the specifications prepared by the Chief 
Signal Officer, Major-General J. O. Mau- 
borgne, the system features two collapsible 
tripods, each of which supports three 100- 
watt loudspeakers. Power for the amplifica- 
tion apparatus is derived from 
a gasoline engine generator 
mounted inside a two and 
one-half-ton panel body 
truck. The truck carries all 
the sound equipment and is 
also fitted with two perma- 
nently mounted loudspeakers 
for covering assemblies of 
5,000 persons or less, elimi- 
nating the need for setting up 
the tripod-mounted loud- 
speakers for such small 
gatherings. 





Left, above—Rear view of the mobile 
sound truck with loudspeakers packed 
for travel. The gasoline engine gener- 


ator is in center. Left—The snub- 

nosed 2'>-ton sound truck is examined 

by Meier General Mauborgne, the 
Army’s Chief Signal officer. 
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O FACILITATE shipment to a point far 
away from the Pacific Coast plant in 
which it was fabricated, a new type of metal 
scow was constructed in four separate sec- 
tions. Upon arrival, the sections were 


Model Shows World's 


Fair Glass Center 


ONSTRUCTION work on 

the Glass Center, a million 
dollar combined New York 
World’s Fair exhibit of three 
leading glass manufacturers, 
has recently been started. As 
shown by the model, the build- 
ing will be constructed pri- 
marily of glass and will occupy 
an area of 25,000 square feet. 
The tower, 108 feet high, will 
be constructed of blue plate 
glass and glass blocks. 


Huge Trailer Serves 
As Home, Van 


HUGE automobile trailer 

constructed specially for 
Jack Wood, well known out- 
board racing pilot of Detroit, 
Mich., features living quarters 
in front, while the entire rear 
end opens up to accommodate 
storage of two outboard racing 
shells, motors, fuel and other 
racing gear. The trailer is sup- 
ported by four wheels. 
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launched and then bolted together while in 
the water. Each of the four sections features 
are welded construction with continuous 
seam welds. Photo shows sections during 
process of construction in Oakland, Calif. 











"Stocking Raincoat” Keeps 





Special Transmitter Sends 


Shoes And Legs Dry In Rain Out SOS If Plane Crashes 





RS. BESS M. HEDGE, of Oklahoma City, 
L Okla., who has more than fifty inven- 
tions to her credit, is shown putting on a 
‘stocking raincoat,” one of her inventions. 
Fastened in place with a zipper, it keeps both 
shoe and stocking dry. The “raincoat” is 
transparent, and can be rolled up into a small 
bundle when not in use. 





rE HE device that Anthony Easton is work- 

ing on is an automatic radio distress ap- 
paratus which, installed on an airliner, will 
instantly send out signals the minute the craft 
is forced down, even though it is wrecked. 
The apparatus will work continuously for 
four days, giving searchers an opportunity to 
take bearings on the signals. 


New Machine Gun 


Sets Firing Record 


HIS new type of machine 

gun is said to be capable of 
firing 3,400 rounds of .45 calibre 
ammunition a minute, faster 
than any gun used-by the United 
States Army. A seven-ounce 
recoil is one of the outstanding 
features of the gun. Com- 
pressed air is used to assist in 
the cooling of the barrel, the 
temperature of which is kept 
under 212 degrees. The in- 
ventor conceived the idea for 
the gun while serving in the 
army during the World War 
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Night Skiers Use Headlights 


Plane Has United Engines 





‘KIING at night may soon become as popu- 
lar as daytime skiing due to the invention 
of a new type of lamp which is worn on a 
leather strap around the head. The bulb 
socket of the lamp is connected by cables to 
a small battery carried in the pocket. Usually 
the stars and moon give off enough light to 
make night skiing possible, but the lamp is 
particularly valuable when passing through 
thickly wooded sections or when pausing to 
tie a ski strap 
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Miniature Locomotive 


Hauls Two Persons 


URNING coal and generat- 

ing 100 pounds of steam, 
a model locomotive constructed 
by E. K. Freeman, of Los 
Angeles, Calif., is capable of 
hauling the weight of two per- 
sons on small flat cars, as shown 
in photo. An exact scale re- 
production of a Baltimore and 
Ohio Railroad locomotive, the 
miniature engine is used on 
Hollywood movie lots to make 
realistic scenes calling for “iron 
horse” activities. 
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NEWLY developed airplane is powered 

with two 260-horsepower motors united 
side-by-side in its nose and geared to a single 
propeller operated by a free-wheeling clutch. 
If either engine should fail, the remaining 
motor twirls the propeller without drag from 
the dead unit, eliminating the necessity for 
making a forced landing. Harry Downes, test 
pilot for the firm that designed the plane, is 
shown inspecting the engines before taking 
the plane aloft for flight tests. 











T PUZZLED science for 56 centuries! 
The Pharaohs knew its secret; they grew 

the ramie plant and made ropes and mummy 
cloth from its fibre. The Orientals—Asiatic 
nomads, followers of Confucius and Genghis 
Khan, harvested the ramie plant, separated 
its fibres from the stalk and wove beautiful 
textured cloth, made ropes and mats, wall 
coverings and decorations. They did this 
work by hand—slowly and laboriously. They 
knew it by various names in different lands: 
called it iron-cloth, rhea, China grass, glass- 
cloth, kari-mushi and tsut-ma. For 56 cen- 
turies it baffled time’s attack. 

But today ramie, the oldest known textile 
fibre, is on the brink of succumbing to 
mechanization. Scientists and engineers have 
at last cracked the secret of its manufacture 
and machines that separate the fibre from the 
stalk and weave it for commercial use are 
already in operation. 

Ramie is the most durable, strongest and 
lightest vegetable textile material extant. It 
is 8% times stronger than cotton, 6 times 








The Mummy Cloth 


stronger than silk and 4 times stronger than 
flax or hemp. It is less crushable than linen 
and so durable that the average business man 
will be unable to wear out a suit made from 
ramie (or mummy) cloth. It is claimed that 
future parachutes made of this material will 
be 6 times stronger but will weigh half as 
much as the best material now in use. These 
improved ’chutes will neither mildew nor rot 
and may be packed in storage indefinitely 
without danger of deterioration. Similarly. 
potential airplane cloth will weigh less and 
last longer. Industrial belts—made of ramie 
fibre—90 percent are now manufactured of 
cotton impregnated in rubber—will neither 
stretch nor shrink. Ropes, fish lines, nets and 
sails of ramie will withstand from 75 to 100 
years of the hardest wear and tear. 

Charles R. Dodge, former special agent of 
the U. S. Department of Agriculture, writes 
that ramie has three times the strength of 
Russian hemp, while its filaments can be 
separated almost to the fineness of silk. It 
may be spun in various textile machines and 





Left—65-acre ramie experimental farm 
at Live Oak, Fla. Above—The full- 
grown plent is 7 ft. high. '> in thick 








5 ae =a 


wes. 





Parachutes made of ramie cloth will be six times stronger and half as heavy as the present silk in use, it is claimed. Zeiss photo. 


is used in association with cotton, wool and is not essential. It produces superior paper 
silk in spinning, being an excellent substitute and is used for banknote paper because of 
in certain manufacture for all of these tex- the fineness of its pulp. The fibre may be 
tiles as well as for flax where great elasticity dyed in all desirable colors and used for 
tablecloths, napkins, 
plushes, upholstery, 
curtains, carpets, 
dress and knit goods. 

Dr. G. L. Carter, 
fellow in the Insti- 
tue of Research of 
Louisiana State Uni- 
versity, and Dr. P. M. 
Horton, assistant di- 
rector of the Institute, 
in a jointly published 
paper on ramie, is- 
sued in 1936, pointed 
out that because 
of the high tensile 


Le ft—Ramie fibre looks 
like sheep’s wool. As cloth 
it is cooler than cotton and 
less crashable than linen. 

















Left—This breaker with corru- 
gated rollers and pressure jacks 
separates the hurds from the 
ramie plant which it breaks into 
2 and 3-in. pieces. The decorti- 
cation machine below it separates 
the ramie fibre from the plants 
and cleans it for spinning. 


strength and resistance to 
moisture, 50 percent ramie 
mixed with wool decreases 
the shrinkage from about 25 
to less than 10 percent. 
Fabric made from ramie is 
said to be cooler than cotton 
and thinner than linen. 
Dyed ramie fibre is equally 
as resistant to laundering, 
sunlight or the rays of a 
mercury lamp as cotton. 
Ramie is mixed with wool 
in the manufacture of hats, 
it is woven with silk, rayon, 
linen, cotton, and wool in the 
manufacture of dress goods. 
Filter cloth made of ramie is 
unusually satisfactory be- 
cause of its great strength 
and wearability. It is also 
finding favor as a filter cloth 
in the air-conditioning in- 
dustry, especially because 
of its hairy nature in the 
unmercerized state. Its 
strength is not impaired by 
wetting. 

Ramie eclipses cotton in 
heat-resisting properties and 
promises to play a major role 
in increasing the wearability 
of automobile tires. The 
average rubber on an auto- 
motive passenger bus during 
a round-trip from New York 
to Los Angeles will stretch 
approximately 20 percent 
because of its content of cot- 
ton. Such stretching neces- 
sarily shortens its useful life. 
Substitute ramie fibre for 
cotton in the manufacture of 
“shoes” for motor vehicles 
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Ramie, sometimes known as mummy wie A is an ideal material for sails, experts claim, because of On, oe 
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weight and greater 


Its fibre is reported to be 4 times stronger than or 


h an ‘ 
hemp. Rope like that below is being boob ~ from ramie in European countries. Zeiss photo, below. 


and you will eliminate this stretching, 
so the technical story goes. This means 
increased mileage and lower wheeling 
costs. 

And so the story of ramie goes on. It is 
one of romance and wonder-work. Two 
thousand year-old samples of this textile. 
known from the time of the early Egyptians 
as mummy cloth, are now preserved in the 
National Museum in Washington, D. C. 

Known to textile laboratory workers for 
years, the problem was one of manufacture. 
As early as 1869 the Government of British 
India offered a reward of $25,000 for a ma- 
chine which would decorticate ramie (sepa- 
rate fibre from the stalk); four machine trials 
were conducted by the French Government 
between 1888 and 1894, but none of the me- 
chanical devices proved practical. Ramie 
commercialization was attempted in Algeria, 
Egypt, Belgian Congo, Cuba, Mexico, Guate- 
mala, and India—but failed. Ramie is now 
grown commercially only in China and Japan 
where cheap hand labor is plentiful, patience 
unending, and time measured more in terms 
of centuries than in hours and days. In India 
ramie is raised on some scale by fishermen 
who use the fibre in handmade fishing nets, 
lines and sails. A leading American manu- 
facturer of agricultural implements is re- 
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ported to have expended over $100,000 in 
efforts to develop a successful and economical 
machine for decorticating ramie. ~ 
One of the latest, and according to 
reports, most successful efforts to devise a 
decortication machine is the work of Colonel 
[Continued on page 143] 








Thousand Islands Bridge Links U. S. With Canada 
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Top—A section of bridge’s deck being swung into place. 
Lower photo shows a 348-foot steel arch being assembled. 
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The drawing above, made by Robi and Stei consult- 
ing engineers, clearly shows the new bridge's graceful lines. 





Above—View of one of the t. .ge’s continuous truss sections. 


EPRESENTING a cost of $2,200,000, the 

newly constructed Thousand Islands 
Bridge which connects Collins Landing, N. Y., 
with Ivy Lea, Ontario, Canada, commemo- 
rates a century of peace between the two 
nations. The bridge actually consists of five 
separate spans and approaches totaling eight 
and one-half miles—two graceful suspension 
bridges over the wide American and Cana- 
dian channels of the St. Lawrence River, a 
348-foot steel arch between two wooded 
islands, a 600-foot double truss bridge, and a 
90-foot concrete and masonry span crossing 
the International Boundary. It is estimated 
that more than 200 of the Thousand Islands 
can be seen from an automobile traversing 
the bridge and its approaches. 
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Restaurant Design Resembles Streamlined Train 


on the popular appeal of 
A the new streamlined trains, the owner 
of a restaurant in Los Angeles, Calif., had the 
outside of his diner designed to resemble a 
modern “iron horse” (above) and car. 


Clock-Faced Medicine Bottle 
Top Tells When Dose Is Due 


VAILABLE in sizes to fit all standard 
medicine bottles, a new cap features a 
clock-like face fitted with a ball bearing in- 
dicator which can be set beside any numeral 
on the face, thus indicating when the next 
dose is to be taken. The bearing moves 
around the bottle in a circular groove at the 
slight pressure of the finger, but will not 
change position accidentally. The cap is 
specially handy when a person is taking more 
than one medicine at different times. 


Biggest Continuous Oil 


Well Casing Set Up 


LAIMED to be the longest 

continuous casing ever 
set, an oil well casing recently 
placed in operation near Mil- 
roy, Okla., is 8,100 feet long. 
The casing sections were 
welded together (right), line- 
up clamps holding the sec- 
tions together until the weld 
(extreme right) was com- 
pleted. In tests, the welded 
joints successfully withstood 
an air pressure of more than 
1,200 pounds. 
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Dual-Controlled Auto 
Sc 
Aids Mail Carriers 
ACILITATING the work of Tk 
rural mail carriers by elimi- 
nating the bother and time in- ( 
volved in sliding back and forth 
across the driver’s seat when tor 
servicing mail boxes set up the 
along the right side of a road, = 
a well known make of automo- _ 
bile can be purchased with Ac 
dual steering wheels, brakes wh 
and foot controls (inset). The hed 
dual-control car is identical to - 
the type used for teaching —_ 
driving to new motorists. tr 
ite cat 
New Process Colors 
Stainless Steel Ar 
WELL known steel manu- Sr 
facturing firm has de- 
veloped a new process for 
coloring stainless steel in which D 
the coloring is not merely ap- fn | 
plied, but actually processed por 
into the steel itself with no ad- 600 
verse effect upon its stainless = 
properties. The color tones Th 
made possible by the process hee 
run a wide scale, ranging in red 
fine gradations from a light enh 
yellow to a slate grey so dark dis 
as to be almost black. om 
———_———— har 
Model Locomotive 
Motor Is Powerful Ro 
NEWLY developed motor To 
for model railroad loco- 
motives features a powerful 
magnet made of a nickel- T 
aluminum-cobalt alloy metal, fan 
and is said to provide greater Ric 
pulling power than motors bei: 
much larger in size. The new nev 
motor is only 2% inches long cre 
from the end of the shaft to the abi 
heel of the magnet. An idea add 
of its power can be gained from the 
the fact that a load of 7% | use 
pounds is required to keep the Aft 
wheels from spinning. face 
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Scale-Model Warship 
Thrills Children 


ONSTRUCTED by Joseph 

T. Drummond, of Washing- 
ton, D. C., a working model of 
the battleship Texas provides 
much pleasure for children of 
naval officers at the U. S. Naval 
Academy in Annapolis, Md., 
when they take their daily 
swimming lesson in the 
academy pool. The model is 
six feet long and is complete in 
every respect, including a 
miniature airplane catapult lo- 
cated amidship. 


Army Air Corps Gets 
Speedy Crash Boat 


EVELOPED for use by the 

Army Air Corps on service 
in Hawaii, a new rescue boat is 
powered by twin 12-cylinder 
600-horsepower engines and 
can attain a speed of 31 m.p.h. 
The crafts forward cabin 
houses a powerful two-way 
radio apparatus while the aft 
cabin is fitted out as a medical 
dispensary with six litters. A 
small derrick facilitates the 
handling of airplane wreckage. 


Road Surface Tinted 
To Match Terrain 


O BLEND the road with 

surrounding terrain, the 
famed Star and Garter Hill in 
Richmond, Surrey, England, is 
being resurfaced by an entirely 
new method whereby after con- 
crete is laid to provide dur- 
ability, a broken texture is 
added by vibrating granite into 
the surface. Pink granite is 
used to provide a tinted effect. 
After the road is laid, the sur- 
face is tamped down and 
brushed with stiff brooms. 
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Home-Built Water Machine Mows, Collects Samubeud 


SAW-TOOTHED mower that collects quired seven years to build and is propelled 


<i troublesome weeds from waterways has _ by paddle wheels driven by a gasoline engine. 


been invented by George Sanger, of Rock- 
wood, Mich. The novel machine-boat re- 


Headgear Holds Eyeshield 


ONSISTING of a light, comfortable head- 
gear to which is attached an adjustable 
assembly fitted with a lens frame and two side 
projection members, a new industrial device 
affords the wearer eye protection while weld- 
ing, brazing, etc. (lower left). The entire as- 
sembly can be pushed up out of the way when 
not in use (left). 


Builds Novel Model House 





NOVEL model house constructed by 

Francis Marten, of Waterbury, Conn.., 
features a small wind charger assembly fo: 
generating electricity and an anemometer de- 
vice for gauging the velocity of the wind. 
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New Lightweight Automatic 
Ironer Weighs 25 Pounds 





HIS portable electric ironer weighs but 

twenty-five pounds and can be carried 
easily to any part of the house for convenient 
use. The device will handle all types of work 
from the most delicate fabrics to the most in- 
tricate ruffled curtains. 


Worn Auto Parts Skeleton 
Shows Need For Lubrication 
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ORN parts from a discarded automobile 
mounted on a board to represent a skele- 
ton as a lesson in the need for correct lubrica- 
tion for automobiles, reminds patrons in a 
Green Bay, Wisconsin, gas station not to over- 
look the value of oil and grease in their cars. 


Stratosphere Chamber Gives 65,000-Foot Altitude 


J, 7™& 


'PHIS new “stratosphere” chamber is being 

used at Chicago Municipal Airport for 
testing high flying conditions without anyone 
leaving the ground. The one-and-a-half-ton 
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unit is capable of duplicating flight conditions 
as high as 65,000 feet. At the left is shown a 
view of the inside of the chamber while 
oxygen apparatus is being tested. 
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Smart fender guards, 


By keeping the clutch pedal 

this attachment 
(circle) will prevent your 
car from rolling ards 
when stopping in traffic. 


exclusive 


on 1939 custom-built models, are 


’ 


available 


for 


older 


cars 





ANY features that were exclusive on 
1938 cars and which will be incorporated 
in the new 1939 models are also available as 
accessories for older cars. You can now buy 
chromium fender guards to dress-up your car. 
A hill-holding device to prevent cars from 
rolling backwards when stopping on a hill for 
traffic, once exclusive, is now available for 
every car owner. For 1939 safety, you can buy 
special reflector rims that reflect amber light 
when rays from oncoming headlamps strike 
them. These are only a few of the accessories 
which the older cars will wear in 1939. 














Model Engine Is Reversible 
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ESIGNED specially to drive small work- 

ing models, boats, airplanes and other 
toys, a newly developed miniature steam en- 
gine can be run in either direction merely 
by changing the intake and exhaust lines. 
The small engine is of the single-acting oscil- 
lating type and, under various pressures, de- 
velops 2,000 to 4,000 r.p.m. 


Plug-In Welder Unit 
Supplies Varied Heat 


UICK changes from one 

heat intensity to another 

are possible with a new 
type of plug-in welder. No 
dials or switches are employed, 
an electrical connection merely 
being plugged from one slot on 
the control board to another 
when a change of heat is de- 
sired. The control board con- 
sists of ten slots representing 
amperages of from 25 to 300 
and is said to be protected 
against the possibility of acci- 
dental short circuits. The unit 
is housed in a portable cabinet. 


Designs Show Future Planes 





SHOWN above are drawings submitted by 

three well known aircraft manufacturers 
in response to the invitation of Pan American 
Airways for bids for the design and construc- 
tion of transoceanic planes capable of carry- 
ing 100 passengers, a crew of 16 and five tons 
of baggage and featuring a non-stop range 
of 5,000 miles at 300 m.p.h. 
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WIN AN AIRLINE 


In MI's Nation-Wide 


OW would you like to win a 

free round-trip flight on one 
of America’s leading airlines te 
Hollywood, California, where you 
will meet some of the famous 
motion picture stars, be escorted 
through the Paramount Pictures 
studios, and be taken on a tour of 
the Douglas Aircraft Company in 
Santa Monica, where the huge 
DC-4 42-passenger airliners are 
constructed? Well, this four- 
point treat is first prize in the 
“Men With Wings” Contest being 
sponsored by Mecuanrx ILivus- 
TRATED and Paramount Pictures 
and you have just as much chance 
to win it, or the twenty other 
excellent prizes which will be 
awarded, as anyone else. There 
are no frills to this contest, 
nothing difficult or “tricky.” 
All that is required is that you 
answer ten simple aviation 
questions as listed on the next 
page and write a 25- to 50-word 
letter. 

The contest questions are based 
on historical aviation facts which 
are shown, or referred to, in Para- 
mount Pictures new production— 
“Men With Wings”—the first all- 
Technicolor aviation motion pic- 
ture ever filmed, starring popula: 
Fred MacMurray, Ray Milland., 
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Men With Wings provides a glimpse 
into the future when giant aircraft, like 
the proposed 100-passenger Sikorsky 
flying boat (above), will be common- 
place. Right—A thrilling World War 
air battle scene from the motion picture. 


and Louise Campbell, and directed 
by William Wellman. Of course, 
since the questions are based on 
actual facts, you can look up the 
answers in standard reference 
books, but it won’t be half as much 
fun as seeing the picture at your 
local theater and learning the an- 
swers from its thrilling and color- 
ful scenes. 

Starting with the first successful 
flight of the Wright brothers, the 
picture portrays in a stirring story 
form the progress of aviation from those 
days of bamboo and bailing-wire struc- 
tures to the sleek-looking, all-metal “flying 
fortresses” of today. In fact, the story takes 
us a step further, providing a_ glimpse 
into aviation of the future. Throughout the 
picture there are thrills galore—crashes and 
struggles of the early pioneers, sky-battle ac- 
tion of World War days, trans-Atlantic flights, 
test piloting, ete.—all in Technicolor! 

This thrilling motion picture records the 
feats of such famous flyers as Bleriot, first 
man to fly the English Channel; Alcock and 
Brown, first men to fly across the Atlantic; 
Lindbergh, first man to fly solo across the 
Atlantic; Wiley Post, first man to fly solo 
around the globe, thus helping you to choose 
a subject for your short letter on “Who Is 
Aviation’s Greatest Hero?” as required in the 
rules listed on this page. Of course, you may 
feel that Douglas, Martin, Seversky, or some 
other famous aircraft designer is aviation’s 

[Continued on page 142] 
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TRIP To Hollywood 
“Men With Wings” Contest 











CHECK ONE SQUARE FOR EACH QUESTION. 


1. The first successful airplane flight was made by 
the Wrights on December 17, 1903 © December 
17, 1907 

2. The United States Army a4 no airplanes 
before the World War Yes _) 

3. When Alcock and Brown naib the first suc- 
cessful flight across the Atlantic Ocean they landed in 
Long Island | Newfoundland — 

4. Colonel Charles Lindbergh started his famous 
trans-Atlantic ~— _from Orchard Beach, Maine ©) 
Curtiss Field, L. 

5. The name M4 ‘Colonel Lindbergh's monoplane 
was Winnie Mae [_ Spirit of St. Louis (> Old Glory 7) 

6. The early pioneers were more interested in the 
development of the airplane as a means of transporta- 
tion than in its possible value as a weapon of war 


Yes —) No 

7. The first scheduled air mail planes were flown 
by U. S. Army pilots Yes No) 

8. Commercial pilots must first serve as test pilots 
Yes— No — 


9. Corrigan flew to Ireland with the aid of a “gyro- 
pilot” and other modern direction-finding instruments 


Yes” No! 
10. Wing flaps were invented to make an airplane 
fly faster Yes No 


Name and Address 


Age 
After checking off your answers to the above ques- 
tions, tear out this coupon (or make a copy of it) and 
send it, together with your 25 to 50 word letter on 
the subject—"Who Is Aviation’s Greatest Hero?’’— 
to Contest Editor, MECHANIX ILLUSTRATED, 
1501 Broadway, New York, N. Y 























This story is about 
hailstones as big as 
tennis balls that 
fall from heaven 
in the world’s 
worst storms. 


by J]. McQueeny 





How would you like a 
hailstone as big as a 
baseball to whack you on 
the head? Or would you 
prefer the experience of 
having a shower of hail- 
stones three times the size 
of eggs come crashing 
through the roof of your car 
or home? This is not mere 
conjecture. It has actually happened.. Au 
thentic records of hailstones the size of golf 
balls have been more or less common. Like- 
wise, there have been a few cases where they 
might have been mistaken for baseballs, and, 
in at least two instances, proof of ice chunks 
having fallen from the heavens that were com- 
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parable only to grapefruit. For the largest ap- 
parently authenticated single hailstone, S. D. 
Flora, U. S. meteorologist for Kansas, nomi- 
nates the one that ripped through a tile roof 
of a house in Heidgraben, Germany, on 
August 19, 1925. It measured 954x542x44e 
inches and caused such a flurry of excitement 
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Above: Hailstones thrice the size 
of eggs fell in Illinois in 1929. 
Below: Hail caused considerable 
property damage as this roof 
shows. The drawing illustrates 
how falling rain is carried upward 
by rising air, where it is carried 
into the stratosphere and freezes, | ¥ 
falls, is carried up again where it : 
receives another coat of ice and ‘ 

finally falls to earth as hail. Pic- » 

tures on the opposite page show 
hail falling in a Baltimore storm in 
May, 1937. low it is a car 
trapped in a Mail drift during « 
storm in Omaha, Neb., May, 1936. 


that no one had presence of mind to weigh it. 

“Coming closer to home,” the hail authority 
states, “the stone that fell at Potter, Ne- 
braska, July 6, 1928, deserves all-American 
In circumference it measured 17 
In my judg- 
ment it was bigger than the whoppers that 


honors. 
inches and weighed 142 pounds 
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HAIL STONES BECOME 
HEAVY ENOUGH TO RE- 
-SIST UPDRAFT AND FALL 

























as are said to have failen in 
BA New South Wales almost a 
century ago and the pick of 
India’s famous storms, none 
of which ever produced 
hailstones more than 12 
inches in circumference.” 

Sworn statements and 
photographs can be shown 
in support of the size of the 
Nebraska hailstone and 
Flora doesn’t have to go any 
farther than his files to get 
them. 

A peculiar hissing noise 
served as a prelude to the 
first hailstones, which were the size of hen’s 
eggs. Larger and larger they grew until they 
reached grapefruit proportions. Many of 
these were almost round and their weights 
ranged from 10 ounces to 1% pounds. Eye 
witnesses said these chunks fell about 15 feet 
[Continued on page 137] 





New Outboard Motor Boasts 
Air-Cooled Cylinders 


LAIMED to be the first and only air- 

cooled type on the market, a new stream- 
lined outboard motor is equipped with an air- 
craft magneto which develops 18,000 volts at 
cranking speed, insuring a start with one pull 
of the flywheel. An automobile carburetor 
provides jets for both idling and high speed 
adjustments. The new engine weighs only 42 
pounds and its twin cylinders develop 4% 
horsepower. As shown in the photo, cooling 
of the cylinders is accomplished by fins. 








Powerful X-Ray Apparatus 
Shows Flaws In Castings 


APABLE of showing the internal make- 

up of a section of steel which is five 
inches thick, an X-ray device used in the 
laboratories of a well known electrical 
products manufacturer operates on 400,000 
volts. In examining heavy steel castings with 
the X-ray equipment, gas pockets show up 
on the negative as white “bubbles,” while 
continuous waves represent shrinkage areas. 
The photo shows the X-ray tube in suspen- 
sion over a huge turbine casting. 


Powers Steam Roller 


With Auto Engine 
EEDING a heavy roller 


for a paving job, a re- 
sourceful mechanic in Badin, 
N. C., reclaimed a _ obsolete 
steam roller from a junk yard 
and substituted an automobile 
motor for its worn-out engine 
He mounted the motor atop the 
old boiler (arrow), connecting 
its drive shaft to the roller’s 
original gear train. 
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Collapsible “Home” Carried On Roof Of Automobile 
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EATURING six windows fitted with slid- 

glass and permanent screens, a newly 
developed prefabricated collapsible house 
which can be carried on the roof of an ordi- 
nary passenger auto enables sportsmen, fish- 
ermen and others who like the outdoors to 
enjoy short or prolonged trips in perfect 
comfort. In its compact form the folding 


Special Auto Plates 
Aid Student Drivers 


HE self-consciousness and 

confusion of student mo- 
torists resulting from displays 
of impatience by other drivers 
on the road may be greatly 
eliminated, according to 
George B. Fisher, of Los 
Angeles, Calif. When giving 
driving instructions, he places 
a plate bearing the words— 
“New Driver, Please Keep 
Distance”—above the regular 
license plate with the result 
that experienced drivers 
usually show consideration 
tor the student. 
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house measures only 6x9x2 feet. For protec- 
tion to the car and to facilitate loading and 
unloading, a metal frame is used to support 
the house during transit. The frame can be 
clamped to the car without drilling and is 
easily removed. The photos above show the 
house being transported, unloaded, set-up 
and used by four persons. 
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The final appearance of the metal parts will depend 
mainly upon the polishing done before the bluing. 


Simplified Bluing Methods 


HE essential object of bluing is to dull 

the bright steel color of the barrel and 
action or other exposed metal parts of fire- 
arms. The process does not entirely prevent 
the metal from rusting, but steel thus treated 
is not so readily attacked by rust as if it were 
left in a bright condition. A well-blued fire- 
arm also is more pleasing to the eye. Bluing, 
in short, is the dressing-up process for the 
metal parts of a firearm, just as paint is the 
means of making homes and motor cars more 
attractive, gas stations more inviting, and the 
ladies, bless their hearts, more alluring— 
provided too much is not used. But it will 
do your gun no good if the essential parts are 
not thoroughly polished before the bluing 
solutions are applied. The final appearance 
of the metal parts depends mainly upon the 
degree of polish secured before applying the 
bluing solution. 

A wooden holder is a great help in holding 
the emery cloth while polishing lengthwise 
on the barrel, this or other parts being held 
in the vise protected by hardwood, lead, or 





Amateur 


by James V. Howe 


felt-lined jaws. A wide file is best for draw- 
filing a rifle or shotgun barrel, as it allows 
of a straight, well-directed movement of the 
arms upon the cylindrical surface. It is very 
efficient in removing the tool marks and other 
irregular spots often found on a barrel when 
it has been machined, even with a fine feed 
on the lathe. It is always well to keep the 
file chalked on both sides. Every time it is 
knocked free of chips, the surface should be 
gone over again with chalk. 

Draw-polishing with emery cloth is very 
similar to draw-filing, except that emery 
cloth is used in the medium and finer grades 
to complete the polish of the metal parts 
before the bluing takes place. By making a 
holder of hard wood, much better results are 
obtained and the operation becomes more 
pleasant. The purpose of draw-polishing 
with emery and crocus cloth is to eliminate 
all surface scratches completely. After hav- 
ing once begun to polish, do not lift the 
polisher from the work, but continue with 
even strokes the full length of the barrel, 
particularly when using the finer grades of 
emery and crocus cloth. Of course, these 
operations require time and patience, espe- 
cially on receivers or actions, guards, bolts, 
triggers, shotgun actions, floor plates, etc. 
Revolvers, automatic pistols and their actions 
demand some ingenuity in order to get into 
their odd forms and corners. This is true also 
of the interior parts of other weapons that 
have to be got at before bluing actually takes 
place. 

BLUING—In this chapter the bluing proc- 
esses described are only two, and these the 
guncraftsman should use for all his work. 
(Only one will be described in this transcript. 
—Editor.) Many other bluing solutions are 
on the market, but the materials for the for- 
mulas here given will be found to be most 
reasonable in cost. For the price of one 
small bottle of bluing solution, one can often 
prepare a whole gallon in his own workshop, 
by mixing the ingredients himself. Many 
gunsmiths throughout the country now prac- 
tise this economical method. Those who wish 
to experiment on bluing will find a large 
number of other formulas in “The Modern 
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Guncraftsman 


MI’s Book-of-the-Month 






MI’S “BOOK OF THE MONTH” 













Every month several meritorious books are pub- 
lished which the editors believe are of special interest 
to readers of MECHANIX ILLUSTRATED. We 
know, of course, that you may not be able to read 
them all, and for that reason we plan to select the 
outstanding book of the month and present here an 
extract from it. The books will be chosen for their 
special interest in the fields of adventure, travel, 
sports, science, mechanics and history. The episodes 
selected will be of some complete dramatic, informa- 
tive incident. 

Readers who wish to obtain these books to be read 
in their entirety may order them from local book 
dealers or by mail from the publishers. Every vol- 
ume from which we will select an extract will form 
a lasting, worthwhile addition to your library. 

"The Amateur Guncraftsman,” by James V. Howe, 
is our selection for November. The publisher is 
Funk & Wagnalls Co., 354 Fourth Ave., New York, 
N. Y. Price is $4.00. 








Gunsmith.” (Also available from the pub- 
lishers of “The Amateur Guncraftsman.) 

Gunsmiths have for hundreds of years 
racked their brains and consumed buckets 
of midnight oil trying to devise some method 
whereby the metal parts of a firearm could 
be blued merely by immersing the parts in 
a tank of prepared solution, without much 
physical labor. I do not wish to conceal the 
sum total of sublime patience that is usually 
needed in polishing metal gun parts, but with 
the No. 1 formula given here some remarka- 
ble things can be done. An old rifle or shot- 
gun with the original finish or bluing badly 
worn can be rebaptized in a tank of this solu- 
tion, and in ten minutes after it begins to 
boil, its outer surface should be free of any 
signs of sinful use. 

Both of the formulas given in this chapter 
require the following preparations. After 
the barrel or other metal parts of a firearm 
have been polished, a plug of maple must be 
made and inserted into the muzzle and an- 
other into the chamber end of the barrel to 
keep the solutions from entering the bore. 

If you intend using only the No. 1 formula 
in the workshop, one tank is all that is neces- 
sary, for this formula does not really require 
any caustic or lye to remove the grease from 
the metal parts. The bluing problem is here 
made very simple, and we are of the opinion 
that No. 1 formula will be the standard 
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The bluing solution is heated in a galvanized tank of 
a length that will accommodate the longest gun barrel. 


for nearly all guncraftsmen using this book. 

The galvanized tank should be made five 
inches wide and five inches high, the length 
being governed by the longest barrel or part 
which is to be blued—42 to 44 inches is very 
convenient. Each end of the tank should 
have a good-sized handle for removing it 
from the gas stove and for convenience in 
cleaning. 

The No. 1 formula is very easy to prepare. 
Any guncraftsman can order the chemicals 
from any wholesale drug company, or from 
the local druggist, though the latter should 
not be allowed to charge for them at prescrip- 
tion rates. This bluing formula has now 
become the standard for the home workshop. 
It assures a finished job of the best quality, 
imparting a rich, lustrous, deep blue-black 
that reminds one of dark satin. The actual 
bluing of the parts requires only ten minutes 
to complete after the solution begins to boil; 
thus the mixture remains after the parts are 
removed and can be used over and over 
again on other weapons. 

[Continued on page 143] 








MAPOUNTED on wheels and 
featuring an adjustable 
seat and reclining back, which 
can be placed in several com- 
fortable positions, a newly de- 
veloped baby chair can be 
folded and carried like a hand 
bag. A detachable receptacle 
for toys is also featured. 


Attic Unit Cools Home 


ASILY installed in the 
attic of a home, a new elec- 
trically driven fan-type venti- 
lating unit is said to provide an 
effective means of exhausting 
hot, stagnant air from all rooms 
in the home while drawing in 
cool, refreshing air. 


Test Quartz Springs 


ORE suitable than steel 

springs because they can 
be stretched to ten times their 
normal length without impair- 
ing their springiness, hair-like 
quartz filaments are being 
tested as springs in certain 
types of laboratory apparatus. 
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Baby Chair Folds Flat 
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Clock Device Times Electrical Appliance Operation 





NEW electric clock device can be set 
4 to operate a radio, percolator or any 
other electrical appliance from a minimum 
of ten minutes to a maximum of five hours. 


The appliance to be operated is plugged into 
the clock and a time-set hand adjusted as de- 
sired. A red “flag” lever flashes while the 
appliance is in operation. 


Door Lock Features Alarm Auto Aerial Is Adjustable 


UTOMATICALLY set when the door is 
locked, a self-contained lock for the 
home sounds an alarm whenever an attempt 
is made to jimmy the door. The alarm does 
not interfere with normal use of the door. 
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PERATED by the vacuum system of an 
auto, a new adjustable radio aerial is in- 
stantly moved up or down by pressing a but- 
ton on the dashboard. When lowered, the 
aerial becomes inconspicuous (inset photo) 
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MI Readers 





"THE MI Readers’ Service Bu- 

reau was started for the ex- 
press purpose of making ME- 
CHANIX ILLUSTRATED a more val- 
uable magazine for its readers. 
The editors have felt that too 
many readers overlook the value 
of the advertising columns and 
hence miss many valuable op- 
portunities. After all, advertisers 
spend thousands of dollars every 
month on interesting booklets 
and other literature. 

MECHANIX ILLUSTRATED censors 
its advertising stringently for 
your protection and therefore 
urges you with full confidence 
to take advantage of its 


columns and the many attractive offers made in 


them. 


To bring them to your attention and to simplify 
your obtaining information from the advertisers 
you select, all the offers made in this issue, with 
the exception of those in the classified section, are 
listed on this and the opposite page 


Firm 


Allied Radio Corporation 
American School 

American School of Photography 
Charles Atlas 

Atlas Press 


Aurora School of Photo Engraving 


Offer 

No 

1 

2 

3 

4 

5 

6 

7 Automatic Water Heater 
8 Bass Bargaingrams 

9 Bausch & Lomb 

10 Benjamin Air Rifle Co. 
1l Bild-Ur-Own Devices 

12 Brownscope Co. 

13 Casein Co. of America 
14 Chicago Technical College 
15 Chicago Wheel & Mfg. Co. 
16 College of Swedish Massage 
17 Coyne Electrical School 
18 Craftsman Wood Service Co. 
19 J. C. Deagan 

20 Delta Mfg. Co. 

21 Henry Disston 

22 Dodge's Institute 

23 Donley Publishing Co. 
24 Ben Dove Garment Co. 
25 Dr. Cleveland Dental Laboratory 
26 Engineer Dobe 

27 Victor J. Evans & Co. 

28 Fireside Industries 

29 Franklin Institute 

30 GHQ Motors 

31 Gilbert Hall of Science 
32 G. H. Hardt 

33 Hemphill Diesel Schools 
34 Hobart Bros. 


35 Institute of Applied Science 
36 International Correspondence Schools 
37 International Typewriter Exchange 


38 J&H Metal Products Co. 
39 Kant-Slam Co. 








WARNING! 


Don't fail to examine all 
advertisements in this issue 
and the offer they make. We 
are willing to forward three 
of your requests for beook- 
lets, etc., but don't let this 
stop you from ordering ad- 
ditional material directly 
from other advertisers. 
REMEMBER—read the ad- 


vertisements carefully. 








It is the function of the Read- 
ers’ Service Bureau to act as a 
clearing house for both readers 
and advertisers. The listing gives 
offers made, the cost of each, and 
a convenient identifying number 
To simplify the ordering of 
booklets, samples, catalogs, etc., 
the bureau will forward your re- 
quests to three or less of the 
firms listed. 

Merely write your name and 
address on the coupon, mark the 
numbers of the offers wanted, 
and mail the coupon either in an 
envelope or attached to a post 
card. The Readers’ Service Bu- 
reau will do the rest. 


If the offer selected is listed as “free,” all you 
have to do is to send in the correctly marked 
coupon. If there is a slight charge (usually only 
3 cents and rarely more than 10 cents to cover 
the cost of mailing bulky catalogs, booklets or 
samples), be sure to include correct amount with 
the coupon, U. S. Postage stamps are acceptable 


Ad 

Type of Business Offer Made Charge Appears 

on Page 
Radios Catalog Free 141 
School Booklet Free 17-22 
School Booklet Free 21 
Physical Training Booklet Free 144 
Tools Cataiog Free 142 
School Booklet Free 18 
Water Heater Plan Free 24 
Bargaingrams Barbaingrams Free 24 
Microscopes Booklet Free 142 
Firearms Specifications and Targets Free 10 
Scooter Kits, Motors Plans and Book Free 18 
Telescopes Catalog Free 146 
Glue Handbook Free 134 
School Trial Lesson Free 27 
Tools Catalog Free 153 
School Booklet and Anatomy Chart Free 20 
School Booklet Free 14 
Woodworking Catalog 10 Cents 146 
Oil Filter Booklet Free 150 
Business Opportunity Book 10 Cents 16 
Saws Booklet Free 139 
Radio Catalog Free 26 
Inventions Booklets Free 8 
Business Opportunity Outfit Free 148 
False Teeth Booklet & Impression Material Free 22 
School Booklet Free 20 
Books for Inventors Booklets Free 9 
School Booklet Free 17 
School Booklet and Lists Free 18 
Engine Kits Catalog 3 Cents 140 
Erectorscope Catalog Free 147 
Potato Chips Data Free 24 
School Data & Information Free 26 
Welding Booklet Free 17-144 
Fingerprint Expert Report Free 25 
School Booklet Free 3-10-25 
Typewriters Literature Free 26 
Tools Catalog Free 16 
Door Stops Details Free 33 
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Service Bureau 





Offer Firm 


40 Kelsey Presses 

41 L. C. Smith and Corona 
Typewriters Inc. 

42 L. F. Randolph 


43 LaSalle Extension University 
44 Lincoln Airplane and Flying School 
45 Lincoln Engineering School 


46 McSweeny Trade School 

47 Michigan Trade School 

48 Midwest Radio 

49 Carl Miller 

50 Moon Gag-Cartoon School 

51 National Potteries 

52 National Poultry 

53 National Radio Institute 

54 National Schools 

55 N. W. School of Taxidermy 

56 New York Institute of Photography 
57 Clarence A. O'Brien & Hyman Berman 
58 Oil Burner Co. 

59 Pan American 

60 Plastex Industries 

61 Polk's Hobbies 

62 Porter Chemical Co. 

63 Rand 

64 Raye Burns School 

65 Reclaimo Mfg. Co. 

66 Rollins Instrument 

67 The Rosicrucians 

68 T. M. Sayman 

69 Silver Mfg. Co. 

70 C. A. Snow and Co. 

71 So-Lo Works 

72 South Bend Lathe Works 

73 Speedway Mfg. 

74 Standard Business Training Institute 
75 Thayer & Chandler 

76 United Camera Exchange 

77 United Mushroom Co. 

78 U. S. Dental Co. 

79 Universal Photographers 

80 D. Van Nostrand Co. Inc. 

81 Washington School of Art 

82 Wholesale Radio Service Co, Inc. 
83 Wholesale Radio Corp. 

84 Wisconsin School of Watch Repairing 
85 Woodstock Typewriter Co. 


“1 


Readers’ Service Bureau 
MECHANIX ILLUSTRATED, 


1501 Broadway, New York, N. Y. 


(Put numbers in squares) 


Name 
Address 


City and State 


formerly Modern Mechanix 


I am interested in the following offers: 


Type of Business 


Printing Presses 


Typewriter Co. 
Patents 
Schoo! 

School 

School 

School 

School 

Radio 
Attorney 
School 
Pottery 
Poultry 

Radio 

School 

School 

School 
Patents 

Oil Burners 
School 
Business Opportunity 
Gas Engine 
Chemicals 
Hair Grower 
School 

Oil Filter 
Drawing Board 
Psychology 
Soap 

Radio 
Business Opportunity 
Rubber Molds 
Machinery 
Tools 

School 
Electric Pencil 
Cameras 
School 

False Teeth 
School 
Publishers 
Schoo! 

Radio 

Radio 

School 
Typewriters 














I am enclosing 


Offer Made 


Catalog 


Bookiet 
Booklets 
Booklet 


Information and Booklet 


Catalog 
Booklet 
Folder 
Catalog 
Book and Form 
Trial Lesson 
Details Colorplate 
Booklet 
Booklet 
Booklet 
Booklet 
Booklet 
Booklet 
Catalog 
Booklet 
Booklet 
Catalog 
Booklet 
Trial Offer 
Details 
Booklet 
Circular 
Book 
Samples 
Catalog 
Booklet 
List 
Catalog 
Information 
Booklet 
Catalog 
Catalog 
Plan 
Catalog Mouth Forms 
Catalog 
Catalog 
Booklet 
Catalog 
Catalog 
Information 
Literature 














cents in stamps 
(Ignore this line if all offers are free.) 


Charge 


Free 


Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
5 Cents 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 


Ad 
Appears 
on Page 


146 
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Note: This offer expires December 1, 1938. After this date, write directly to advertisers for offers. 
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Constructs Novel Motorcycle 





OWERED by a four-cylinder motor, a 

motorcycle constructed by Raymond 
Courtney, of Lansing, Mich., features a spe- 
cially designed, streamlined sheet-metal 
body which is said to increase road speed 
about 20 m.p.h. Sections of the body are 
easily removed, facilitating repairs or adjust- 
ments. The novel motorcycle is equipped 
with hydraulic brakes, both front and rear, 
and the unusually small wheels are fitted 
with airplane tires, providing the machine 
with an extremely low center of gravity. The 
wheel turrets are so constructed that one is 
used as a gasoline tank while the other three 
are used to carry small luggage. 











Foam Gun Cleans Upholstery 





PERATED by air pressure, a newly de- 

veloped upholstery-cleaning “gun” for 
automotive use produces a lathery foam 
which is said to rapidly and thoroughly re- 
move dirt, grease and grime. The device 
contains an agitator which breaks liquid soap 
into bubbles which are then compressed into 
a very fine foam by forcing them through a 
series of fine-mesh screens. The foam is 
squirted on the upholstery and allowed to set 
a few minutes after which it is wiped off with 
a clean dry rag. 


Smokes Pipe Through 
Tear Duct Of Eye 


LFRED LANGEVIN, 57- 

year-old French-Canadian, 
can smoke through his eye 
The pipe is held in position 
before the corner of his eye by 
means of a nose clip and he 
inhales through the eye. Ex- 
haling is done through the 
mouth. The smoke actually 
passes through the right eye’s 
tear duct, which does not store 
secretion intended by nature 
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New Flounder’ Plane -. — 
Is Britain’s Bid For «~ 
Airline Supremacy — 


« 










Left—An artist's sketch of 
the interior of the proposed 
Miles X-2 transport plane. 
Note the downward-facing 
observation windows. Be- 
low — Perspective sketch 
showing details »>f the 
“flounder” plane's design. 


— ©*@@ee0e0e0 — 


DESIGN for a super airplane, which sketches, the proposed 38-passenger plane 
£% would constitute a national bid for resembles a flounder in general appearance. 
world-wide airline supremacy, has been The estimated performance figures for the 
projected by Fred Miles, prominent British plane when powered by four 900 horsepower 
aeronautical engineer. As shown in the motors indicate a top speed of 295 m.p.h. 
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Mammoth Highway Trailer Carries 140-Ton Loads 
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ULLED by a tractor truck 

powered by a 200 horse- 
power diesel motor, a mam- 
moth highway trailer devel- 
oped by a California firm is 
equipped with 34 wheels and 
has carried loads of 140 tons. 
Longer than a Pullman car, the 
trailer is so wide that its chassis 
takes up a large share of the 


Device Counts Dust 


IRECT counting of dust 

concentration without any 
intermediate laboratory work 
with a microscope is possible 
through use of an inexpensive 
instrument recently developed. 
Simple in operation, the device 
can be used satisfactorily by an 
inexperienced layman. 


Farm Cultivator Runs 


Like Trolley Car 


ERIVING its current sup- 

ply from parallel power 
lines, 2,000 feet long and strung 
on poles down the center of his 
farm, a _ novel electrically- 
driven cultivator has been de- 
vised by H. W. Collins, of Mt. 
Clemens, Mich. A trolley, from 
which a rubber-coated exten- 
sion cable leads to the cultiva- 
tor, runs along the power line 
wires, as shown in photo. 
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ids 
road and a special permit cov- 
truck , : . 

é ering a specified route must be 
— obtained before it can be oper- 
— ated on the ‘highway. Despite 
evel- its huge size, the trailer is said 
= r to handle well at speeds rang- 
Pox ing from five to fifty miles per 
hago hour. The photo above, run- 
” the ning across both pages, shows 
ern the trailer hauling a 91-foot 

tower weighing 105 tons. 
“Tron Lung” Patient 
ol Travels In Trailer 
t any CCOMMODATING the 
work “4 “iron lung” in which he 
sible has been confined since an in- [i 
nsive fantile paralysis attack two = 
oped. years ago, a special trailer built 
evice for Fred Snite, Jr., of Chicago, 
yy an Iil., features angular roof mir- 
rors which enable him to see 
the countryside en route. 
is 
Weatherproof House 
Siding Developed 
sup- \ ADE of asbestos and 
ower i special white cement, a 
rung newly developed fireproof 
»f his house siding needs no painting 
ally- and has a surface grain that 
1 de- gives it the appearance and 
f Mt. beauty of old weather-worn 
from clapboards. The siding is sup- 
cten- plied in convenient eight-foot 
tiva- lengths which are ;*;-inch thick 
line and 912 inches wide and is said 
) retain its color forever. 
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HANDY STAMP CABINET 


by Carl F. Laubach 


HANDY cabinet for the stamp collector 
+X can be made by utilizing empty flat-fifty 
cigarette tins, old cigar boxes and scraps of 
plywood. In the cabinet pictured below, 
thirty-six tins were used. Each has a small 
wire ring sewed with stout thread to the lid 
through two small holes punched for this 
purpose. The rings serve as handles in re- 
moving the tins. On the front of each box, 
the name of a country, can be scratched in 
the original paint, making a permanent place 
for duplicate stamps of that country. 

Between the two stacks of cigarette-tin 
drawers are four cigar box drawers with 
plywood panel fronts. The same size rings 
fastened with small staples to the wood serve 
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STAMP CABINET | 


’ ALBUM DRAWER FOR COLLECTION 















The drawers can be 
used for special stamps, hinges, 
etc. In this particular cabinet, 


as knobs. 


one drawer was made with 
shallow sides to be used as a 
file. Inside is an alphabetical 
index and cards cut to fit the 
file on which are kept the 
names and addresses of fellow 
collectors and dealers. 

The lower part of this handy 
cabinet is made to suit the size 
of the collector’s albums. The 
bottom drawer is large enough 
to accommodate his albums and 
perhaps a catalogue or maga- 
zine. The two drawers above 
are long and wide enough so 
that one can be used for pen- 
cils, stamp tweezers, magnity- 
ing glass, etc., and the other 
for mail concerning stamps. 

The compartment at the left 
is merely a fancy, locking cigar 
box which contains a series of 
envelopes standing upright to 
be used for filing. Behind this 
is another cigar box, for miscel- 
laneous objects 
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femme. HOBBIES 





Easily constructed 
from one-inch 
stock, the wooden 


7" 
anchor tie rack, £ nich — 


d » 7 WIDE - 
above, holds « goo 2 CUT FROM |" BOARD 


number of ties, as 
shown at right. 





% SKEWER 
STICKS IN HOLES 
-EACH rd LONG 











AN ANCHOR TIE RACK 


a distinctive anchor tie rack is cut 
from any wood with a hand coping saw 
or a small jig saw run with a small electric 
motor. The pegs are cut from skewer sticks 
such as are used in meat markets. They are 
‘y-inch in diameter, polished and true and 
are made from clear white maple. 

The anchor is 7 inches across and 74% inches 
high. An excellent way to make the pattern 
is to fold a sheet of paper and lay out half 
of the design. After half the pattern is drawn, 
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hold the paper still folded and cut both sheets 
of paper along the pencil lines. When opened, 
you have a balanced paper paitern. This is 
now glued to the board to be used. Walnut 
is ideal, red gum is nearly as good, and stained 
white pine is satisfactory. Saw out carefully 
around the paper pattern, then sand each 
edge to remove saw teeth marks. 

Bore ;;-inch holes nearly through the 
anchor, evenly spaced and all on a curved 

[Continued on page 136] 
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A template is used for locating the corners of the cut-out por 
tion of the faces. Any sharp pointed instrument can be used to 
mark the corners. This work should be done very carefully 





Openings for the glass are cut smaller than the finished size; 
the edges are turned in as shown in the photograph. Later 
they are beaten down flat to form a double weight edge 
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COPPER 


by Reginald O. Lissaman 


J jpwwy attractive lantern will lend a welcom- 
ing charm to any entrance, and while sug- 
gestive of the old world it was not however 
reproduced from any particular antique. 
Instead the design was worked out in paper 
until a pleasing shape was achieved, consistent 
with economy of material and simplicity of 
construction. Made entirely of copper, there 
is nothing to rust or otherwise deteriorate with 
time, and as may be seen from the illustration, 
the lamp is well worth making from a decora- 
tive viewpoint alone. 

The body of the lantern should be laid out 
first. A template is made, from the scale 
drawing, of a single lamp face; from this sheet- 
metal template a layout of the six sides are 
drawn on paper. Lay the template on the 
paper and trace the outline ABDC. Then 
move the template over till AB of the template 
falls along and coincides with the line CD just 
drawn. Repeat this until all six faces are 
shown, plus a quarter of an inch on one side 
for the lap joint. This paper pattern is now 
laid on the sheet copper in such a manner as to 
cut with the least waste. The pattern is used 
for this purpose only. The actual layout onto 
the copper is done with the template, for 
accuracy. The window openings may at this 
time be located by prick-punching at the cor- 
rect points. 

The glass openings are cut out with a wood 
chisel, with the copper being held over the end 
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—FOR FOLD 
UNDER 


CUTTING LINE 
- FOLD UNDER 
TO FORM 
DOUBLE WEIGHT 
EDGE 


FOR FOLD 
UNDER 


BOTTOM 
: a 


{ FOLO uP TO 

FIT INTO 
LANTERN 
Yohmagel 





176" 
oe BEND se) 


THIS SHAPE 


grain of a block of wood. The openings are 
cut smaller than finished size, so that the ma- 
terial can be folded back to form a heavier 
edge. Forming the balance of the body, top 
and bottom will offer little difficulty, since 
copper is an easy material to work with. Be 
sure, however, to save all cutting scraps for 
forming the sham vent covers, glass clips, and 
socket support, etc. 

The handle, or rather the hanging rings, are 
formed from fairly heavy 4” inside diameter 
copper tubing, through which passes the in- 
sulated wiring. These rings are fixed to the 
top by passing their ends through holes in the 
top, flaring the tube end and then soldering 
Keep all soldering inside, where it will not 
show. This is done by sweat soldering all lap 
seams. Steel wool will clean the desired por- 
tions, which are then tinned, and while held 
in place sweated together. A healthy sized 
soldering tool will be found necessary, since 
the sheet copper will conduct the heat away 
from a small tool before it has done its work. 

Three clips are soldered in place for each 
piece of glass. The angles which connect 
the body to the top are formed from 
two-ply of the sheet copper; riveted and 
soldered to the body, with nuts soldered to the 
angles for attaching to the top. The cross piece 
holding the porcelain socket is fixed in the top 
after all other work on this part is completed, 
as it will be next to impossible to wire it after- 
ward. 

[Continued on page 134] 
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The bottom piece is fitted into the body as shown by the 
photograph. They are fixed solidly into position by sweat 
soldering. A tiny hole is ieft in the end for drainage. 


4 
hh 


The finished lantern ready for the bulb to be inserted betore 
final assembling. The wiring enters through the rings at top. 
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Three 


f bay cars were built to go with “Midget 
Mike,” the locomotive described in the 
March, April and May, 1937 issues of MopERN 
MECHANIX. 

They are models of the shorter type of cars, 
designed so that they can take short radius 
curves. The Pullman car shown is of the 
eight-section type which is shorter than the 
standard twelve-section car. 

The construction of this car is the same as 
that of practically every type of passenger 
car model. Be sure to study the plans care- 
fully and make a mental note of all the details 
of the sides, roof and underbody. It will be 


noticed that there are two entirely different 
sides on the Pullman and the different pieces 
of underbody equipment match individual 
sides. The two sides of both the coach and 
the baggage car are the same. However, be 
sure to locate the underbody details properly. 

When filing, sawing or sanding any parts, 
it is much better to take off too little than 
too much, because more can always be taken 
off, but it is difficult to replace. 

When you are cutting out the parts for the 
cars, it is easy to cut a number of them and 
build several cars at once. 

Before we proceed with the construction of 
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Model R. R. Cars 


the cars, it might be mentioned that complete 
kits for these cars can be obtained from your 
favorite model dealer. In these kits, the sides 
are stamped brass with the window sashes, 
letterboard and beltrail formed. The ends 
are aluminum castings, while the generator, 
air brake cylinder and steam drips are turned 
brass. The triple valve, steps, couplers and 
vents are bronze castings. 

The brass slides of these kits can be short- 
ened by carefully sawing four windows from 
the center and soldering the ends together. 

However, we will proceed by describing 
how to build the cars from raw materials. 
The foundation for all the cars is the floor. 
Secure a piece of straight-grained pine 15%” 
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FROSTED WINDOW 
ON BOTH SIDES 





by Edward B. Hansbury, Jr. 


The completed baggage 
car, Pullman and coach. 
The baggage car is easiest 
to construct because of the 
absence of windows and 
steps. The trucks can be 
teady made. 


purchased 


wide and %4” thick. The Pullman floor is 
10;%;” long. On the underside of the floor, 
pencil in the outlines of the various details 
such as air tanks, battery boxes, etc. This 
will eliminate errors when you finally fasten 
the parts in place. The roof is a length of 
standard Pullman roofing, obtained from 
your dealer. Cut a setback on each end so 
that the underside section of the roof will be 
exactly the same length as the floor. The 
ends can be cast aluminum or a piece of pine 
shaped as per plans. Nail the floor, roof and 
ends together. 
[Continued on page 134] 
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IDING a bicycle is not only real sport to 

both young and old but is also one of 
the best forms of exercise. For those who 
do not have the time or the opportunity for 
the real thing, this homemade exerciser 
is a good substitute. It is not only easy 
to construct but it will afford many hours 
of profitable enjoyment for those who enjoy 
bicycle riding. 

To start the construction obtain an old bike 
frame. Almost any one will do very nicely 
but some choice of the frame size should be 
kept in mind in consideration of those who 
may use the exerciser. Thus a small frame 
for a large person would be as bad as the 
reverse condition. With the frame obtain the 
crank assembly, pedals, chain, saddle and post 
and a rigid rear hub. The saddle is not 


& ae SEC TION 
OF WHEEL 


BRAKE LINING 


SPROCKET 


F STAPLE 


mas) 


necessary but the rear hub must be a rigid 
one and NOT a coaster brake type. Having 
obtained these parts clean them with gaso- 
line, check the bearings and grease the crank 
bearings. 

From a piece of 34” hardwood saw out two 
9142” diameter circles, then bolt or screw these 
together with the grain running opposite and 
if possible true the assembly up on a lathe. 
Now obtain about 31” of 1144” wide brake lin- 
ing and using small finishing nails, nail this 


Q? 


Indoor Bicycle Exerciser 


by 
. Ralph T. Moore 





Above is shown the completed bicycle exerciser in use. The machine 
is easily and inexpensively constructed and furnishes an excellent form 
of exercise. At left is shown details of the friction disc assembly. 


around the disc assembly. Locate the nails 
about 1” apart taking care to avoid causing 
bumps. Cut the end to form a smooth joint. 
Countersink all nails. 

Now dismantle the rigid hub and measure 
the distance inside the spoke flanges. Then 
with a hacksaw, saw out a section at the 
center to make the flanges 13%” apart. Drill 
a hole through the exact center of the wood 
discs the size of the hub and insert the hub 
halves on each side of the disc. Drive these 
in place and then secure them with double- 
pointed tacks driven into every other spoke 
hole. Reassemble the hub and grease the 
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The pressure of the shoe against the disc regulates the amount of work necessary for pedaling up imaginary hills. 
A strip of \g-inch strap iron is fastened over the surface of the shoe to prevent wear as it rubs against the friction disc. 


bearings, then mount it in place as you would 
a regular wheel. 

The next step is the rear stand. This is 
made from either 34” channel iron or angle 
stock of similar size. The channel makes a 
neater job and is therefore recommended. A 
piece 3’ 4” long is necessary for the stand 
and is bent as shown in the drawing. The 
flanges of either the channel or angle are 
notched with a hacksaw for the two abrupt 
bends at the bottom. Saw off the flanges 
at the ends and drill to fit over the rear 
axle. Drill a 34” hole in the center of the 
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bottom and countersink this hole from the 
bottom. With the stand in a vertical position 
with respect to the horizontal bar of the 
frame, fashion a brace of channel to run be- 
tween the center of the stand and the mud- 
guard attachment bar. 

The front “A” frame stand is the next step. 
A 5 6” length of 36” pipe is flattened at the 
center for about 2” and then bent. Now drill 
a 43” hole at the center of the flattened area. 
Next cut a 10%” length of angle or channel 
and drill 42” from each end and at the center 
with a 4,” drill. Then make two clips from 
7;” metal and assemble these around the 
pipe and into the cross-bar with %4” bolts 
Cut another brace similar to the rear brace 
and drill the frame to receive one end and 
bolt the other end to the center of the cross- 
bar. (See drawing on next page.) 
[Continued on page 134] 
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Any old bicycle frame is suitable for 
, the construction of this exerciser. The 
FLATTEN construction is simple as shown by the 
accompanying drawings, and the parts 
usually can be found in any junk 
yard. When completed, the machine 
should be enameled in an attractive 
contrasting two-color combination. 
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A HAND TOOLED ALUMINUM 








THE most popular article in art shops today 
is the aluminum serving tray in imita- 
tion hand hammering and hand tooling. 
The making of an aluminum tray by hand 
hammering and hand tooling is very simple, 
and a hand-made tray is prized more than 
one that is stamped out. 
The tray illustrated is hand hammered and 
hand tooled. The blank is cut from 16-gauge 
[Continued on page 137] 
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This tray is both attractive in appear- 
ance and easy to make. 
the method of forming the handles. 


Below is shown 
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ERE’S a new amplifier designed 

especially for musical instruments. With 
it, the thin, weak tones of an ordinary violin 
acquire the depth and power of a Stradi- 
varius; the guitar, mandolin and ukulele swell 
forth with startling brilliance and tone rich- 
ness; the tiny spinet produces the volume of 
a concert grand! Even tap dancers can now 
put their stuff over in a big way. 

The entire apparatus is light, portable and 
completely self-contained. It may be used 
any time, anywhere and on any musical in- 
strument. It is simple to build and can be 
assembled by the average experimenter for 
less than twenty-five dollars including tubes, 
microphone and cabinet. And, by simply 
plugging in a different microphone, the appa- 
ratus becomes an excellent public-address 
system with plenty of power for the average 
hall. Any high-impedance pickup can be 
used, adapting the outfit to phonograph record 
reproduction. 

Musicians have had difficulty in using ordi- 
nary public-address systems for amplifying 
musical instruments in most public places. 
The microphone would pick up not only the 
music but also background noises which often 
destroyed the effect. Further, considerable 
care was necessary in the placement of the 
speaker or the sound would bounce back into 
the microphone and create a howl. These 
troubles are avoided in this outfit by the use 
of a special microphone which is completely 
sealed and is sensitive only to sound vibra- 
tions picked up from the instrument with 
which it is placed in contact. This microphone 
is a tiny affair, only an inch wide and a half- 
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Left—Soft voiced instruments 


such as violins and guitars are 
particularly suited for use with 
the amplifier. As shown in the 
photograph, the microphone is 
not easily noticeable when placed 
in position on the instrument 


Below—A front view of the com 
pleted amplifier. The volume 
control and microphone jack are 
located on the right side of the 
carrying case. A wire grille in 
front of the speaker cone pro 
tects it against accidental damage 


inch high, moulded in a soft rubber case so 
it may be tucked under a violin tail-piece or 
fastened with rubber bands or rubber cement 
to any other instrument without damaging 
the surface of the instrument in any way. 
The natural tone of the instrument is not 
changed; the response of the microphone is 
rated flat within 1 db from 60 to 6,000 cycles— 
from an octave above the lowest note on the 
piano to nearly an octave above the highest 
note. 

The input tube is a 6N7, which contains two 
medium high-mu triodes in a single envelope. 
These are cascaded to give two stages of 
amplification in a single tube. The measured 
gain is 30 per stage, so we get far more gain 
from this arrangement than can be had with 
a single pentode or any two ordinary triodes 

[Continued on page 140] 
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Music Booster 


Parts List 


Ci—Aerovox electrolytic condenser, 25 mf., 25 v., type PB25 


C2, C3—Aerovox electrolytic condenser, 8-8 mf., 450 v., 
type 2GLS (both in one can) 


C4—Aerovox mica condenser, .01 mf., 1,000 v., type 1,450 
C5—Aerovox mica condenser, .02 mf., 1,000 v., type 1,450 


C6, C7—Aerovox electrolytic condenser 8-8 mf., 450 v., 
type 2GL (both in one can) 


Ri—Carbon resistor, 500,000 ohms, 1 watt 

R2—Carbon resistor, 2,500 ohms, 1 watt 

R3—Volume control with switch, audio grip taper, 500,000 
ohms 

R4—Carbon resistor, 200,000 ohms, 1 watt 

5——Carbon resistor, 50,000 ohms, 1 watt 

R6—Carbon resistor, 250,000 ohms, 1 watt 

R7—Wire-wound resistor, 40,000 ohms, 10 watts 

Ti—Power transformer, primary 110 v., 60 cy.; sec. 700 to 
750 v., ¢.t., @ 70 to 90 ma.; 5v., 3a.; 6.3 v., 3a., €.t. 

T2—Output transformer (supplied with speaker) 


Wright-DeCoster 10-inch dynamic loudspeaker, type EIOKU, 
with tapped field coil and universal output trans- 
former 


Amperite Kontak microphone, type SKH, complete with 20- 
foot shielded cable 
Acratone speaker carrying case, 15x15x10, type no. 13789, 
for single speaker 
1—jack, single circuit, for microphone 
1—phone plug 
l—mounting base for amplifier, wood or metal, 14'4x4 
inches 


l—piece Celotex for speaker, 12x12x 34 inches 
3 tubes (1-80, 1-6B5, 1-6N7) 
3 sockets (l-octal, 1-6 prong, 1-4 prong) 


Push-back wire, wood and machine screws and nuts 


by John H. Potts 
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RADIO SPARKS 


IsT AF 


Improving Quality 


HE scheme shown in the at- 

tached figure has been used to 
vary the amount of degeneration 
in such a manner that when weak 
signals are received, the amount 
of degeneration is nil; and when 
strong signals are received, de- 
generation is maximum. Thus, 
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for weak signals, sensitivity is 
high and quality is normal; for 
strong signals, quality is considerably im- 
proved and sensitivity is reduced, but reduced 
sensitivity is not detrimental when you have 
a strong signal. 

This apparently magical accomplishment 
can be had in most cases for the cost of a 100 
ohm resistor and a little time. As shown in 











Manual Fidelity Control 


HE diagram at right shows how a fidelity 
control can be added to your present re- 
ceiver. 

The intermediate-frequency amplifier tube 
is a pentode with its suppressor-grid lead 
connected to ground or cathode. In either 
case, disconnect it and reconnect to the arm 
of the potentiometer, being careful to note 
the polarity of the battery. Maximum fidelity 
is obtained when the arm of the potentiometer 
is near the negative terminal of the battery: 
normal fidelity is obtained with the potentio- 
meter at the ground end. 

It is possible to obtain the 45 volts from the 
B supply unit as shown in the insert. 


OR 








the diagram, merely ground one terminal of 
the voice coil and connect the other terminal 
to the junction of the 100 ohm resistor and 
the volume control. If reception is worse, 
then merely reverse the terminals of the voice 
coil. With this connection, the amount of 
degeneration varies automatically with the 
setting of the volume control. 


Increasing AVC Action 


N ANY home and auto sets do not have 

enough automatic volume control action 
to take up severe fading or severe overload- 
ing on strong signals. 

The 6L7 is a five-grid tube having two 
control grids: a sharp cut-off grid and a 
variable-mu grid. The signal is fed only to 
the variable-mu grid in the conventional 
fashion, but the ave voltage is fed to both 
grids at once. Because the ave voltage acts on 
both grids, only about 15 volts is required to 
cut off the tube; at the same time, the signal 
operates on a remote cut-off grid, so that dis- 
tortion in the r. f. amplifier is a minimum. 
This arrangement is possible only with the 
6L7 type of tube. 
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KINKS SIMPLIFY SHOP TASKS 


Soda Straw Cleans Holes 


HEN holes are being drilled in stone or 

cement it is usually difficult to remove 
the constantly accumulating dust and small 
particles at the bottom of the hole. This dif- 
ficulty can be eliminated easily and quickly 
by using an ordinary soda straw and guard 
for blowing it out as shown by the drawing at 
the right. The guard should always be used, 
because without it some of the dust probably 
would be blown into the eyes. If dust is not 
removed from the hole, the drilling operation 
is slowed up considerably—Andrew Vena. 


Easily Made File Cleaner 


HEN working soft metals the home 

craftsman usually finds that his file clogs 
very quickly. If a stiff wire brush is not 
available, a small piece of brass or iron stock 
will do the work just as well. When the brass 
is rubbed over the file, the teeth quickly cut 
grooves in it, thereby pushing out the ac- 
cumulated metal. The scrap metal should 


measure about six inches long, by one inch 
by % inch. One end should be beveled to 
about a 30-degree angle.—K. F. Keith. 








Circle Cutting Saw From Caster 


OR cutting holes from thin material when a regu- 

lar cutter is not available, a simple substitute can 
be improvised from the saw edge cap of an ordinary 
The cap is removed and inverted on 
the neck of the socket to form a shank to be inserted 
in the chuck of a drill press. By filing the teeth of the 
cap to a saw edge, this cutter will produce a clean 
cut hole or disc in any soft or hard wood.—W. C. 


caster socket. 


Leckey. 
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Olive Bottle Becomes Candle 


N EMPTY olive bottle can be used for 

making an excellent emergency candle 

for shop work. The bottle is packed with cot- 

ton which is then saturated with kerosene. A 

cork is made from a small piece of asbestos 

rolled up to fit the neck. A soft piece of cotton 
string serves as the wick.—A. Tempe. 
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MAKE YOUR OWN 


ATTRACTIVE and durable curtain fixtures 
l are easy to make. The end brackets can 
be cut out of pressed-wood, plywood, or scrap 
pieces of 42-inch stock of almost any kind, 
with the aid of a coping saw. The pattern 
suggested on the following page is a good 
one to follow. Cut one such bracket first, 
sand its edges smooth, and then use this as 
a master pattern in marking out as many 
additional ones as needed. 

Smooth poles of 1 and 13g-inch diameters, 
which are the most popular sizes, are ob- 
tainable for about three cents a foot at most 
lumber yards. Mount the brackets to the 
window frames and then cut the poles so 


100 


that they overhang about an inch on each 
side. Carefully mark the positions of the 
brackets on the poles, so that you can cut 
grooves into them at these points. The rods 
will thus hang perfectly without shifting 
when the curtains are handled. 
Groove-cutting sounds like a lathe job, but 
few home lathes will accommodate poles 
40 inches long, which is a representative 
length for average windows. Just as good 
a job can be done on a drill press, with a 
44-inch routing tool. The above photograph 
shows the set-up. A short piece of 2x3 is 
clamped to the drill press table so that it 
acts as a stop, being placed to bring the edge 
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FIXTURES 


Right: A T-shaped jig is a big 

help in making the brackets. The 

upright piece is clamped in the g » 

vise, and the horizontal member 

has a slot in its end, through which 

the blade of the coping saw passes. 

Left: Practice on a scrap piece of 

curtain pole before cutting the 
grooves in the long rods. 





of the routing cutter to the outer pencil line 
on the pole. Lock the spindle so that the 
cutter will dig about %-inch into the wood 
and set the drive pulleys for highest speed. 
Now, pushing the pole firmly against the 
block, rotate it slowly into the cutter, taking 
small bites at a time. To widen the groove, 
reset the block to the left, and repeat the 
























































feeding operation. If the pole is held flat 
on the drill press table and fed in evenly, a 
perfect groove will be obtained. 
Rings and pole end pieces can be turned 
on a lathe, and make a nice exercise for the 
sil skilled wood turner, or they can be bought 
rane ready made for a few cents each. 
ut The finish of the fixtures will depend on 
a the color scheme of the room and of the cur- 
ae . tains. If the walls and the window frame 
ing are light colored, an attractive combination 
but consists of natural redwood poles and end ONE INCH 
’ aes pieces coated merely with shellac, and white SQUARES 
ase rings and brackets. | 
good 
ith a 
raph 
x3 is 
at it Above—This simple pattern is suggested for the end 





brackets. Left—A window with curtain, rod and brackets all 
Hook-type pins hold the 





in place curtain proper to the rings 
























































TS behavior in a real, baking fire is the 
acid test of any wood, whether it is to 
be used for fireplace burning, outdoor cook- 
ing or fuel in the cabin range. 

The sportsman should know his trees. 
Some woods burn well green while others 
fail miserably. Certain trees can be cut and 
chopped green or dry; others axe so hard 
when seasoned that to use them would be 
scarcely worthwhile. 

The upland guides’ golden rule for fire- 
wood collecting is to never, even in dry 
weather, gather wood that is lying on the 
ground. Seasoned dead wood, and plenty of 
it, may be found standing or suspended in 
bushes or low trees, but any lying directly 
on the ground will be either doty or water- 
logged. 

Kindling is the first requisite of fire buiid- 
ing, often being a problem in wet or snowy 
weather. Many barks ignite easily, white 
birch being particularly good in this respect. 
If the weather isn’t too cold it can be easily 
peeled from the tree, but in winter it is bet- 
ter to pull off a few handsfull of the dirty 
looking shedding bark and use it with 
splinters from a lightning struck tree, or the 
dead top of a small evergreen. Always 
gather your morning fire starting wood the 
night before, whittling a few kindling sticks 
to tuck in a dry spot away from the night 
dew. The next morning use a candle to get 
them going. 
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Bert James 


In localities where stones are 
easy to obtain, a more perma- 
nent fireplace can be erected. 
A gril! plate across the top 
supports utensils. In instances 
where a grill is not available. 
green limbs may be substituted. 


The sportsman can 
manage very well, even 
in fall, with standing dry 
stuff, but for real cold 
weather use only seasoned 
hardwoods, or those which 
burn well green will heat the winter 
cabin or keep the open camp warm. 
Selection of wood in winter becomes 
important and gathering, something 
that should be tackled seriously. 

Hardwoods are noted for their ability to 
hold fire. Hickory is perhaps the best. This 
jistinctly American wood burns well, sea- 
soned or green, splits easily when cut, but 
is a son-of-a-gun once it dries. Most of the 
oaks perform well, white oak especially. Yel- 
low birch and white ash burn even better 
green than seasoned. The latter is always 
worth cutting, for it is not only easy to tote, 
but burns with a clear, even flame, longer 
than most woods. Woods which burn well 
in winter, when the sap is down, may per- 
form poorly in summer. All trees growing 
on high, dry ground yield better firewood 
than those, of the same species, found in wet, 
moist places. 

White birch and northern alder burn satis- 
factorily only when comparatively green. On 
the other hand, aspen, black ash, tulip poplar, 
sassafras, balsam, hemlock and pitch pine 
will hardly burn at all when cut. Cherry, 


_— 


Summer fires should be built be- 
tween two rows of stones. Forked 
green limbs and poles are used to 

support the cooking utensils 
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most hemlocks and locusts are hard to split. 
In addition to hickory, beech, dogwood, sugar 
maple and slippery elm are good woods that 
are easily chopped when green, but difficult 
when seasoned 

The great majority of softwoods, if dry, are 
good only for kindling and quick cooking 
fires. As their burning time is short, they 
are apt to smoke and throw off sparks which, 
unless put out, hold fire long enough to do 
damage. Resin - filled 
knots of the pine and 
balsam are always 
worth gathering if only 
to throw on the fire 
when lounging about it 
after supper. Especially 
in the southern 
highlands these can 































be found on the ground, and in rotted 
trees, where they lie for years almost 
imperishable. 

The summer cooking fire should be 
built between a pair of six-inch green 
logs or a double row of stones, if the 
latter are available, so that cooking uten- 
sils may be kept up off the coals. Fail- 
ing this, dig a trench, allow it to fill with 
hot coals and cook over it. If you use 
none of these, but build your fire in the 
open, erecting a rack of forked and 
straight green poles to hook your pots 
over, fit your frying pan with a long 
green pole handle so that it can be kept 
the correct height above the coals. 
Never attempt cooking over smoking 
flames. Wait until the wood has burned 





















as well is necessary, rake hot coals to 
one side for cooking use. It is surprising 
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The professional camp cook prefers to do 
his cooking outdoors, using a rack of forked 
and straight green poles as a support for 
kettles. Fhis type of rack is usually chosen 
by sportsmen because of its simplicity. 











how well a small fire suffices for 
light cooking. The secret is to use 
only wood which will burn down 
to hard hot coals, then keep these 
raked so that the slightest breeze will 
fan them to a fiery heat. 

Logs and even poles burn best when 
split. Poles may be left long and 
“niggered” into warming or large cooking 
fires as they burn away, but for the small 
blaze, short lengths handle better without 
stirring up ashes to interrupt cooking. These 
tips insure successful outdoor cooking. 
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down to coals or, if a big warming fire £ 
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When gathering wood for the campfire, never pick up wood 


that is found lying on ground; it will not burn! Good wood 
is that found standing or s ded in bushes and low trees. 
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TIME SAVING AUTO KINKS 


N ORDINARY nut pick can be converted 
into a handy tool that will facilitate the 
removal or replacement of piston rings. The 
pick should be bent to the shape shown in the 
photograph above by placing it in a vise and 
applying pressure at the two indicated points 
on the shank. To remove a piston ring with 








the bent pick, merely slip the sharp edge 
under the ring and exert pressure to thread 
it over the top of the piston, the lower bend 
of the pick following the ring groove as shown. 
When replacing rings, the pick is used to slide 
them over the grooves and other rings with- 
out distorting their true circle shape. 


Rubber Covers Increase Life Of Tire Chain Links 


ITTING short lengths of rubber tubing or 

garden hose over the cross link sections of 
tire chains provides better traction in mud or 
snow, makes the chains noiseless in operation 
and increases the life of the links. To fit the 
rubber tubing over a cross link section, re- 
move the side wall hook by spreading it with 
a hammer and chisel, leaving an open hook 
as shown on top of the vise in photo. Slip the 
rubber tubing over the cross link section by 
pulling the section through it by means of a 
piece of heavy wire attached to the end hook, 
as shown in photo. The tubing should be 
long enough to cover the cross links but not 
the side hooks, which hold the section to the 
chain proper, providing enough tension to 
hold the chain so it will not be loose on the 
tire. The photo at lower right shows a tire 
chain in which two of the cross link sections 
have been fitted with lengths of garden hose 
while a third section has been unhooked on 
one side in preparation for slipping on the 
piece of garden hose. It will only take about 
an hour to completely fit: your tire chains 
with the rubber tubing, as explained above, 
but it may save you many hours of trouble on 
the road, to say nothing of sparing your 
nerves because of their silent operation. 
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Above—Pressing the bee’s abdomen protrudes the sting 
so that it can be grasped with a tweezer and removed. 


center, at joint, and 
pollen comb at right. 
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Unravel Secrets of Bee 


ANY indeed are the masterpieces of 
I writing that have been devoted to the 
honeybee—poetical, literary and _ scientific. 
From earliest times the complex hive be- 
havior and manifold duties afield of these 
small social animals and the real or fancied 
comparison of their busy careers with human 
life in a great city have intrigued mankind. 
One may have hours of pleasure by observing 
bees, but the full extent and meaning of their 
activities can be appreciated only by those 
who have taken the honeybee apart and made 
of her a number of microscope slides in order 
to gain a bee’s eye view of her most ingenious 
construction. 

Also it is quite amazing to discover how 
many different mounts and studies—all in- 
teresting—can be made from a single indi- 
vidual of so small a creature. If you own a 
microscope and make your own slides, you 
may have at some time mounted a wing or leg 
and thought you knew the whole story. 

To begin with there are three castes: the 
queen, drone and worker, each with distinc- 
tive structures. Then there are the life cycle 
stages: egg, larva, pupa and adult, with fea- 
tures peculiar to each stage. From the 
environmental and economic sides there are 
enemies, diseases and parasites of bees, and 
there are the various ingredients used and 
products made from them, as pollen, nectar, 
honey and wax. By no means all of the pos- 
sible preparations would interest those who 
are not professional beekeepers or research 
scientists, but there still remain a goodly 
number of general importance. 

Three types of slides will be discussed as 
examples. Specimens of bees are obtainable 
almost everywhere at all seasons, but if you 
live in a city and cannot locate them in parks 
or flower gardens, they may be purchased as 
preserved specimens for a few cents. An in- 
sect net and cyanide bottle are not necessary 


if you do not have them, since a bee engaged — 
in sipping nectar from a flower is easily and — 
captured in a bottle half-filled with — 


safely 
70 to 80% alcohol by merely trapping between 
bottle and cork, and the fluid will both kill 
and preserve. For collecting in quantity the 
best mixture of all, because it preserves but 
leaves the insects flexible, is one-third 95% 
alcohol, one-third glycerine, and one-third 
water. 

Using a pair of forceps on a dead specimen 
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Life With Microscope 


by Julian D. Corrington, Ph.D. 


of adult worker bee, wet or dry, remove a 
hind wing and place in the center of a clean 
slide. Add a few drops of 95% alcohol and 
keep the wing covered with this fluid over a 
period of five minutes. Drain by tilting the 
slide, then place carbol-xylol on the wing for 
five minutes more. Do not allow these liquids 
to evaporate completely at any time. Finally, 
drain off the xylol and add a drop of balsam, 
then apply the cover glass. Set aside to dry 
or put in a slide warmer until the balsam has 
solidified. 

Examination will show a row of minute 
curved hooks running along the front margin 
of this rear wing. If a similar slide of the 
front wing is made, you will find a fold in the 
rear margin forming a trough into which 
these hooks engage in order to hold the 
two wings of one side together in flight, 
strengthening the flying apparatus. The 
number of such hooks varies from seventeen 
to twenty-six, averaging twenty-one. Nu- 
merous Statistical studies have been made of 
this variation with the result that drones have 
been found to exhibit greater variability than 
workers, that a given bee does not inherit a 
set number of hooks but only a capacity to 
have anywhere from seventeen to twenty-six, 
and that it seems to make no difference as to 
survival value in competition among different 
bees as to how many hooks they may have, 
within these limits. 

A second type of slide introduces the tech- 
nique known as potashing. Remove the three 
legs from one side of the body of a worker 

[Continued on page 140] 


Top right—Using the microscope’s lowest power while 

arranging the bees legs for mounting. Below—The 

barbed darts of the bee’s sting, highly magnified. 

Right—Stinging apparatus of the worker honey bee, 
greatly magnified. 
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WHAT ARE CANDLES MADE OF? Light a 
candle, and for an instant hold a sheet of white 
paper in the upper third of the flame. A deposit 
of black soot on the paper indicates that part of the 
candle consists of carbon. Next, hold a clean cold 
glass over the flame as shown by the drawing above. 
It will be found that a mist will collect on the inside, 
indicating that hydrogen is being burned. Candles 
of today consist chiefly of paraffin, a hydrocarbon, 
containing hydrogen and carbon. Before using the 
glass, be sure that the inside surface is cold and 
free from moisture. When hydrogen is burned in 
the presence of oxygen, water is the resultant by- 
product. If the glass were not held over the flame, 
the water, in the form of steam, would not be 
noticed as it would have no cooling surface on 
which to condense, thus showing its presence. 
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MAGIC CANDLE-LIGHTING METHOD. 
Light a candle, and after it has burned for a minute 
or two, light a match. Then blow out the candle, 
and hold the lighted match about an inch over the 
wick. It will be found that the candle will relight 
— the match being brought nearer than an 
inch. 


A HISSING CANDLE. Fasten a short piece of 
candle to a shallow plate. Pour into the plate 
about a half-inch of water. Light the candle and 
quickly invert a glass over it. In a minute or two 
a hissing sound will be heard as the partial vacuum, 
caused by the burning candle, permits the outside 
pressure to force the water under the glass. 


Mechanix Illustrated—November, 1938 








cord 
coat 
wire. 
and 
the 


swim 


for; 





iOD. 
inute 
ndle, 
r the 
light 
n an 


NER 
TE 


ece of 
plate 
e and 
yr two 
cuum, 
utside 


1938 
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“ COVER WITH COLD WATER TOHARDEN 


MAKING PERMANENT FINGERPRINTS. 
Light an ordinary candle and allow a small pool of 
wax to form in a saucer. While the wax is still in 
a liquid state, place a finger into it and hold it 
there until the wax starts to harden. Remove the 


finger and pour some cold water over the wax. An 
excellent permanent mould will be the result. 














A SWIMMING SNAKE. Soak a short piece of 
cord in molten candle grease. When it is uniformly 
coated, press into one end a short piece of iron 
wire. Then place the cord into a pan of water, 
and by holding a magnet near the end into which 
the wire was placed, it will follow the magnet, 
swimming like a snake. 
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BIRTHDAY CANDLES 
READY FOR MAKING 





HOW MUCH CANDLE POWER HAS A 
MATCH? Hold a lighted match behind a grease 
spot on a piece of paper. Then stand a small lighted 
candle behind the paper, the same distance away 
as the match. Compare the brilliance of the light 
through the spot with the candle and the match. 
The number of candles required to give the same 
illumination as the match is the candle power of 
the match. 


OLD FASHIONED MATCHES. Soak several 
pieces of soft wood in candle grease, with the ex- 
ception of about one-half inch at one end. Then 
dip the “head end” into some powdered sulphur. 
When this is lighted, notice how it burns with a 
smooth and steady flame. 
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Fender File Serves As Excellent Wood Rasp 


FAST-CUTTING wood rasp can be made 

from the flexible file used by body and 
fender repairmen in smoothing sheet metal 
Acting like a row of deep set plane blades, the 
semi-circular teeth of the sheet metal file re- 
move material with surprising speed and 
leave as smooth a surface as a regulation 
wood rasp. Best results are obtained by 
using a holder to support the blade. At left is 
shown the file mounted on a block of wood to 
which is attached old plane handles. Below 
—A file unmounted and another mounted. 

















Small Grinding Wheel Increases Drill Press Use 


SMALL emery wheel converts a drill © f ms ‘ 
£%& press into a practical and very useful ey { z a 
grinder for drills and other sharp edged tools. _ ane © 5 


The varied speeds available make possible 
efficient grinding of small tools by changing 
the speed to suit the abrasive and diameter 
of the wheel. Right—By holding a carbo- 
rundum stone or diamond holder stationary 
while the spinning grindstone is raised and 
lowered, the wheel is brought to a true circle 
with a straight face. Below—The method of 
holding a drill bit for sharpening by the 
grinding wheel. 
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Shoricuts Around The Home 


Simple Shelf Easily Made 


HIS five-foot book shelf will be found a 

useful addition to the living room, lending 
itself particularly to a position above a daven- 
port. If books are not used to fill it comp- 
letely, there will be plenty of room for a small 
radio. The %4-inch shelves are attached to 
the ends with screws, and the ends are fitted 
in slots three-sixteenths of an inch deep. 
Slots are also cut in the back edge near the 
top of each supporting end to take the ends 
of the cross board.—G. E. Van Horn. 


Rubber Hose Protects Floors 


EVERAL lengths of rubber hose cut into 
short lengths make moving of heavy 
boxes or furniture easy, without the danger 
of scratching or otherwise damaging polished 
floors. A length of iron pipe or rod should be 
inserted in each piece of hose before it is used. 


Shellac Keeps Cards Clean 


O PROTECT the cards of a recipe file 
from grease marks, they should be 
sprayed with a thin transparent shellac, as 
shown below. They then can be wiped clean 
without smearing the ink.—A. J. McQueeny. 
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Washer Protects Hose Nozzle 


SOFT rubber washer slipped over the 
end of the usual brass hose nozzle will 
prevent it from being burred or dented when 
it is dropped on stones or sidewalk. The 
center of the washer will have to be enlarged 
considerably before it is slipped over the end. 
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Nessler’s reagent is used for testing for ammonia. When a 
few drops of this reagent are added to the water, a brown pre- 
cipitate is formed if ammonia or salts of ammonia is present. 


Above—Testing for acid by add- 
va ing a few drops of methy! orange 
y to the water. If the color 

changes to red, acid is present. 

% Above right—When testing for 
ja phosphate, the solution should 


be warmed to 50 degrees C 
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IS YOUR 


A micro-organism known as a desmid. This differs 
from a diatom in that it lacks a siliceous skeleton. 


NLY a very small fraction of the water 

found on the earth is fit for human con- 
sumption. Although three-quarters of the 
earth is covered to an average depth of one 
mile, pure water is never found. Impurities 
may be present even in distilled water if it 
is made at home. This is especially true if 
large amounts of ammonia are present. This 
volatile substance comes over first, the later 
distillate is pure. 

Three general types of impurities are 
usually found in all water, although to a 
lesser degree in water piped into our homes. 
These are organic matter, mineral matter and 
gases. Natural waters as a rule are abund- 
antly supplied with minute living plants and 
animals and these may be collected and iden- 
tified by filtering the waters of lakes, ponds 
and streams and observing the precipitate 
under a microscope. When it is necessary 
only to determine if the substance collected 
in the precipitate is organic or mineral, a little 
of it is scraped on a watch glass or porcelain 
dish and heated over a flame. If the sub- 
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stance chars, it is organic, the material re- F 
maining behind is inorganic. Organic ma- 2 
terial is absent from distilled water. PA 

Ammonia should never be present in (= 
drinking water. If present it shows that the *%@ 






water is being contaminated. It is fairly easy “s @ ,@8 
to test for this substance by a very delicate *. > 
be: * 






reagent. Three parts of ammonia can be 
detected in ten million parts of water. An- 
~~ other element that should be absent is 
phosphates, especially in larger amounts. If 
present it is probable that the 
water is contaminated with sew- 
; hae a ; T lants 
age. _The same is true if sodium ;'"¥, Peat te 
chloride (common table salt) and _— specimen shown was 
. enlarged 320 times. 
sulphate of lime are present. The 


SF 





ile 
sje 


slightest quantity of nitrous acid ‘ Sehee 
makes the water dangerous for ; dca 
drinking purposes. All of these ; <3 
chemicals can be easily detected. te ee 
The presence of such salts as & 

sodium carbonate, magnesium sul- 
phate, etc., give us famous waters & 

ter noted for their health giving 

nal properties. # 

he The chlorides of lime and mag- 

ae nesium are important for they are && 





ues responsible for the hardness of , 
if Below—A diatom. Note the difference between ; 
his this and the desmid on the opposite page. 
After death of a diatom, the skeleton be- 
ter comes what is known as kieselguhr. 


Examples of blue green algae. These have been magnified 
600 times to make them easily visible. These are examples 
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ire 
a of the growths which may be found in some water. 
es. 
nd water. The former produces temporary 
ae hardness, the hardness of the water being 
removed by prolonged boiling. The latter 
nd . 
a gives permanent hardness. Such hard water 
ds is injurious because it impedes digestion. 
With the following directions such injurious 
ite - : 
salts as phosphates, chlorides, ammonia and 
ry i : 
es nitrous acid can be detected. 
le To test well or spring water, collect about 
in one quart and let stand 
‘ for about 24 hours. Then 






carefully pour off almost 
[Continued on page 136] 
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S YOU add machines to your shop its 
flexibility and scope of operation in- 
creases. The acquisition of a metal-turning 
lathe and blast furnace will permit you to 
easily cast and turn various attractive and 
useful projects in metal. 

Herewith is shown and briefly described the 
casting and finishing of a small aluminum 
bronze—that lovely, non-tarnishing gold- 
colored metal—box with lid. The process 
consists of turning of patterns of wood, 
the casting of the metal in duplicate and the 
turning of these castings to give the result 
in the photo of the finished job. It will re- 
quire several hours from start to finish but 
the box will, even with a gas-pitted blemish 
or two, be a fine addition to the mantel, smok- 
ing stand or wall shelf. Moreover, it’s a 
permanent affair. 

Assuming that your blast furnace has up to 
about six cubic inches capacity, we will make 
a box three inches in diameter and a shade 
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more than two inches high. Turn the pat- 
terns from a close-grained wood such as gum 
or white pine. For the box pattern turn the 
piece oversize and taper the sides, both from 
the outside and inside, from the bottom to- 
ward the top. This facilitates removal of the 
pattern after packing in the mold. Make the 
box pattern two inches high, sand smooth and 
bore a half inch hole exactly through the 
center. In like manner turn the pattern for 
the lid, providing it with tapered side walls 
and a half-inch hole through the center. In 
each case the wood pattern should have 
greater diameter, height and thickness than 
the finished box will have so that all surfaces 
can be machined smooth in the metal lathe. 
A half-inch rod is inserted in the center 
hole of the box pattern and graphite dusted 
well over it. To make a smoother job, hot 
paraffin can be brushed onto the wood and the 
surplus rubbed off while still in the lathe. 
This is set in the lower half of the flask with 
the inside packed tightly with the molding 
sand. To insure having the pattern lift out 
smoothly, reinforce this core with some pieces 
of wire or strips of quarter-inch mesh wire. 
The sand must not be too wet, otherwise 
surplus steam may pit the casting. Finish the 
[Continued on page 140] 





























SHANK OF CASTING 
WHICH MAY BE SE’ 
IN LATHE CHUCK 

FOR INSIDE TURNIP 





































PATTERN 
FOR LID WOOD PATTERN 


FOR BOX 
(NOTE TAPER) 


The dimensions of the 
wooden patterns and 
the completed metal 
box and lid are shown 
in these sketches. Note 


chining of metal box. 
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The method of using the wooden patterns in preparing 
the wet sand mold for casting the metal box is shown 
in sketches above. Top photo—The completed box. 
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A template of each station given should be cut out before any 
attempt is made to shape the hull. If the hull is made up of two 
lifts, the division should be at the water line. The most satisfac- 
tory wood for hull will be straight grained, well dried white pine. 


URING the World War a 

large number of vessels were 
built to protect shipping against 
submarine warfare. Some of these 
ships were known as 110-foot 
sub-chasers. Powered by three 
525 horsepower engines, they had 


et — 2° — le 
) 


8 


" a speed of approximately 15 knots. 
After the war, many of them were 
I _- sold to private individuals, used 


for naval training purposes, or 
turned over to the Coast Guard 
. for patrol purposes. The modei 
presented is typical of this type, 
and was copied from the U. S. 
- Coast Guard Patrol Cutter 
Smith. 
Built to a scale of 14” to a foot, 
” the model is 2742” long, 334” wide, 
and 343” deep at the bow. The 
hull can be built up in any of 
Ie three ways, from a solid block; 
bread-and-butter fashion—that is, 
- one lift on another, or using ribs 
and planking. However, the lat- 
ter method is difficult and should 
4 be attempted only by persons ex- 
perienced in the art of ship 
. modeling. 
If a solid block is used, obtain 
? a straight grained, well dried piece 
of pine measuring 4”x4”’x30”. If 
: lifts are used, each lift should 
measure not less than 334” wide, 
34” thick and 30” long. Four lifts 
| of this size are required to give 
the hull the correct height. The 
e simplest method for the average 


by 
Herbert 
Lozier 
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MAIN DECK HOUSE 
ENT 


os The completed boat just as 








builder is the use of two lifts, as shown in 
the drawings. 

After the two pieces are fastened together, 
the saw cuts are made as shown in the draw- 
ing. A series of templates are made of card- 
board, cut from deck to centerline with the 
water line marked on each. These are num- 
bered to correspond with lines drawn across 
the hull. These templates should be cut with 
great care to insure even hull lines. A round 
stick about 15” long should be screwed to 
the deck, the screw holes being positioned so 
that they will be covered by the deck house. 
This enables the builder to tilt the hull to 
any desired angle in a vise while shaping it. 

When cutting the hull to the templates, do 
not cut it exactly to any one template; work 
with several at a time, and when the hull 
is roughed to shape, trim it down smoothly 
with a plane and sandpaper. Then remove 
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it appears when built from 
these plans. Slow and care 
ful workmanship will be re 
paid by a satisfactory model 

















Above is shown the method of carving the hull. After the 
lifts are screwed together, they should be marked carefully 
for each saw cut. At the left is shown details for the deck 
house construction. This should be curved to the deck sheer. 
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the round stick and fasten it to the bottom 


of the hull on the center 
can be done on the deck line without danger 


of damaging the hull sides. 
line carefully with a plane, just short of the 


desired height, and finish with sandpaper. 
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FIRST PRIZE: “Mess Call,’’ by Marcella A. 
Schmitz, Minneapolis, Minn. Kodak camera with 
Verichrome film developed in D-72; taken at 
f.4.5 and 1/25 sec. SECOND PRIZE: “Me and 
Mom,” by Rudolph Bogar, Brooklyn, N. Y. 
Taken with Super Ikonta B on S. S. Pan film at 
f.16 and 1/50 sec. THIRD PRIZE: “FLIGHT,” 
by H. F. Graves, Brantingham, N. Y. Taken with 
Zeca Bettax on S. S. Pan film at £.8 and 1/250 sec. 
FOURTH PRIZE: “Cut Glass,” by Henry J. 
Suliss, Belleville, N. J. Taken with a 4x5 plate 
camera at f.32 and 30 minutes using an ordinary 
two-cell flashlight. FIFTH PRIZE: “SILHOU- 
ETTE,” by W. Reedy, Wilkes Barre, Pa. Taken 
at £.5.6 and 1/25 sec. against natural light. 





Editor, , 
2 York, N. Y. ‘ 5th PRIZE 
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and finish with sandpaper. 











black paper pasted in place after the painting is completed. If preferred, many of these fittings can be purchased ready made. 


the round stick and fasten it to the bottom 


"The general arrangements and details of the principal fittings are shown above. Windows and ports are made from scraps of 
line carefully with a plane, just short of the 
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PHOTOGRAPHY 


SECTIQN 3 Paces 110132 


FIRST PRIZE: “Mess Call,’’ by Marcella A. 
Schmitz, Minneapolis, Minn. Kodak camera with 
Verichrome film developed in D-72; taken at 
£.4.5 and 1/25 sec. SECOND PRIZE: “Me and 
Mom,” by Rudolph Bogar, Brooklyn, N. Y. 
Taken with Super Ikonta B on S. S. Pan film at 
£.16 and 1/50 sec. THIRD PRIZE: “FLIGHT,” 
by H. F. Graves, Brantingham, N. Y. Taken with 
Zeca Bettax on S. S. Pan film at £.8 and 1/250 sec. 
FOURTH PRIZE: “Cut Glass,” by Henry J. 
Suliss, Belleville, N. J. Taken with a 4x5 plate 
camera at f.32 and 30 minutes using an ordinary 
two-cell flashlight. FIFTH PRIZE: “SILHOU- 
ETTE,” by W. Reedy, Wilkes Barre, Pa. Taken 
at £.5.6 and 1/25 sec. against natural light. 
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To avoid false readings caused by 
the strong light of the sky, hold the 
meter close to the subject. 






GETTING THE MOST FROM YOUR 


by Herbert C. McKay 


XPOSURE meters are divided into two 

classes, the photo-electric type and the 
visual extinction type. Both are good, and 
when properly used, both are dependable 
guides to correct exposure. 

What constitutes correct photographic ex- 
posure? The laboratory worker will tell you 
that the correct exposure is one which results 
in a photographic image whose various de- 
grees of density correspond to the intensities 
of light reflected from the image. This is per- 
fectly true from a technical point of view, but 
in very many cases it is far from the truth 
in practical photography. Photography is no 
longer a method of mechanically recording 
an image in front of a camera; it is a medium 
through which we may convey a definite idea. 
Very often it is essential to this result that the 
exposure be deliberately less or greater than 
the theoretical normal. The exposure meter 
can tell you just how much above or below 
normal the exposure should be in order to 
obtain the effects you desire. 


12V0 


EXPOSURE 


For example, if you have a subject in which 
the hands and face stand out strongly against 
a black background, a background with which 
the black costume of the subject merges 
almost imperceptibly, the exposure meter will 
indicate the various exposures which will re- 
cord the hands and the face and it will also 
give you the maximum exposure which can 
be used without recording the dark back- 
ground. Such meter readings are called 
differential readings. 

Likewise, when photographing a landscape 
in which some object in the near foreground 
is used for decorative purposes, the proper 
use of the exposure meter will enable you to 
give an exposure which will produce good re- 
sults in the landscape and also give you the 
exposures desired for the foreground. You 
may throw the foreground into black sil- 
houette or you may give it almost any degree 
of detail you desire. 

It is obvious from these statements that the 
exposure meter cannot successfully be used 
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METER 


from the position of the camera. It is a fun- 
damental of exposure practice to make the 
meter reading at a distance from the object 
which is not greater than the width of that 


object. If you are making a reading of the 
face of a human subject, the meter should be 
not more than ten or at most twelve inches 
away. If the subject is a group and you are 
interested in costume as well as in faces then 
you make your reading at a distance of four 
or five feet. If the subject is architectural and 
forty or fifty feet wide, you can make your 
reading from across the street. 

As a rule, if you will spread the index and 
second finger as widely as you can, this will 
give you an approximate angle of reading of 
the meter. 

Obviously, if you have a model in a light 
costume posed against a black background, 
and you are far enough away to get a full 
figure, a meter reading from the camera 
position would be largely a reading of 
the black background and the result would 
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The “angle of view" of a standard ex- 

posure meter is illustrated above. It 

is advisable to point the meter down-, 

ward a bit. even when measuring a 

scene across the street, to eliminate 
some of the sky light. 





be a badly over-exposed image of the model. 

In tropical countries and even in the tem- 
perate zones in the bright sunlight of sum- 
mer, a general reading from the camera posi- 
tion will usually result in a very hard nega- 
tive and in shadows which are almost jet 
black. If you are going to make a photograph 
of a girl wearing a hat which shades her 
face, take the meter right up to her, make 
the reading on the shaded part of the face 
and give that exposure. Tests have shown 
that in actual practice you can get a usable 
negative when the exposure is as little as one- 
tenth of the normal, while it will not injure 
the printing qualities of the negatives if the 
exposure is considerable above normal on the 
other side. 

Several photo-electric type meters are 
particularly well adapted to differential read- 
ing because two “extreme” arrows on the dial 
indicate the average latitude of film. If you 
read the deepest shadow and the brightest 
highlight and then set the two arrows of the 
dial as nearly as possible to these two read- 
ings, the central indicator will show the 
proper exposures to get this range. If the 
two extreme readings lie within these two 
outside arrows, you will get a good repro- 
duction of all objects in the scene, but they 

[Continued on page 139] 


121 














HIS enlarger, while built along conven- 

tional lines, possesses several features 
which make it an outstanding piece of home- 
built equipment. Chief of these is the slide 
rule focusing arrangement which makes it 
possible to set the enlarger exactly to the 
size enlargement required, in a matter of 
seconds, bringing it automatically into per- 
fect focus at the same time. This is an enor- 
mous improvement over most enlargers which 
take several minutes of juggling back and 
forth with the lens wide open to secure 
enough light and then stopping down to the 
required opening, before the print can be 
made. Using the slide rule scales, the light 
need be switched on only for the actual pro- 
jection; focusing is done by whatever illumi- 
nation you have in your dark room. 

As designed and built, the enlarger can be 
folded up and then taken apart for storing 
or carrying in a suitcase. If this feature is 
not desired, the construction can be simplified 
considerably and several parts eliminated 
without the least loss of efficiency in the fin- 
ished job. Should the focusing and ventilat- 
ing systems prove too complicated as shown, 
these can also be handled more simply. 

A 100-watt bulb in the tin reflector gives 
ample illumination in actual use, with print- 
ing time ranging from fifteen to sixty seconds. 
The reflector is cut from sheet tin to the pat- 
tern shown in Fig. 3, bent up, and soldered 
down the open side. It is capped with a sec- 
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THE “AUTOSET’ 


by C. C. Beck 


Ithas a set focus 
calibrated to 
predetermined 
enlargement 
sizes for nega- 
tives up to 4x5. 




















Top—focusing end of the enlarger showing bellows, focusing 

knob, lens board and supports, and track. Knob left of lens 

opening controls diaphragm stops. Above—Details of en 
larger with bellows extended. 
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ENLARGER 


tion of a tin can which carries the ventilator 
and the cooling fins as shown in Fig. 1. Con- 
struction of these calls for some rather neat 
soldering but should not prove beyond the 
ability of a good home workman. Saw off 
two inches of a tin can 24% inches in diameter 
and cut a hole 1% inches in diameter in its 
top. Around this hole drill or punch four 
small holes at equal intervals. Solder a tin 
collar % inch high around the center hole, 
and another collar ;; inch high and 2% 
inches in diameter around this. Now cut two 
tin washers exactly to fit the space between 
and in each punch four holes. Solder these 
into position with the holes staggered and you 
have a compact and efficient light trap which 
will keep your reflector from sweating up 
inside and prolong the life of your bulb. The 
middle washer, you will notice, is held in 
position before soldering by two %-inch 
strips dropped in beneath it. Over the whole 
thing goes a threaded lamp-shade holder from 
the dime store. This is held both by its own 
screws and by soldering to the can and to 
the inner collar. 
rings up and solder 











them fast and you can 
solder the whole unit 
to the square top of 
the reflector and this 
in turn to the reflector 
itself. 

From plywood build 
a shallow topless box 
8x5%4x1% inches with 
a square hole 54%4x3%4 
inches in its bottom. 
Leave a space % inch 
high at the front for 
the negative holder to 
slide in, and glue a 
strip of %-inch balsa 
or cigar box wood %4 
inch wide inside 
each side % inch up 
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FOCUSING MECHAN 
(OPTIONAL WITH BUILDER) 


eer yy enlarger in operation. Below—Details 
Now slip the four cooling < Gomes aoe ° with Guilder. 
LENS BOARD SUPPORTS | 
» CHEAVY TIN) | 
| 
a 
BOLT HEAD 
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OLD COG WHEEL 
=~ — LOCK WASHER 


& THREADED KNOB 








from the bottom. At 

front and back glue %4-inch strips of the same 
width. Then glue a %-inch square strip all 
the way around inside and your 5x7-inch opal 
glass should drop right in, to be held in place 
with a small brad or two. The remaining 
% inch at the top is for the reflector to fit 
into, and you can glue a narrow strip of black 
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velvet around the inside of the box to insure 
a light-tight fit against the sides of the re- 
flector. 

If you are not making a folding model, you 
can now proceed to build a plywood frame 
534x4x4 inches deep except at the back, where 
it will be 94% inches deep. On this back build 
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Above—Reflector folded back showing opal glass and negative holder partly pulied out. — i 
Right—This calibrated slide-rule indicates how to set the enlarger to bring any negative up 


to any required size. 


up the tracks of 4s-inch material. Space them 
2% inches apart and build a wood or metal 
board 14x22 inches to slide between them. 
Onto this is bolted or screwed the two lens 
board supports. You can work out some ar- 
rangement to lock the whole thing at any 
position if you do not make the focusing de- 
vice shown in Fig. 2. The one shown takes 
a little more time and will have to be quite 
carefully fitted together but works very well 
and adds to the professional appearance and 
operation of the enlarger when completed. 


REFLECTOR PATTERN 

MAKE PAPER PAT TERNS 
OF ONE WIDE PANEL AND 
OF ONE NARROW PANEL 


ao «\> | 


THEM OVER _ AND TRACE 


THE OTHER TWO PANELS 
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The construction of CHN 
the folding model can + 
be worked out from a Lo 
the drawings and vo 
photos. The part sols 
that folds must, of at) lial 
course, fit exactly into 5 
the end of the box. wis 

rier 


It is hinged by two 
tin tabs or ears at the 
sides pivoting on 

small nails, and it is | ae 
locked in position by 
another slide 5%4 O 
inches long, which 























works in tracks simi- 
lar to the ones used 
in the focusing bed. 
When shut, a pro- 
jecting nail in the 
end of the slide fits 
into a corresponding 
hole in the little tab 
on the front of the 
enlarger. Also the focusing tracks will have 
to be cut at the folding line. You will notice 
from the plans, Fig. 1 and 2, that the bellows 
fits back inside the box against a frame glued 
inside the box 3 inches up from bottom edge 
At the back this frame has a setback to accom- 
modate the focusing arms in folded position 


CUT: 
FIG.4 
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Materials Used 


1 pe. opal glass 5x7 in. 
2 pe. clear glass 5x7 in. 
1 pe. black rubberized focusing cloth 10x157% in. 
1 lens of 5 to 5'/2-inch focal length 
1 pe. 5x7 im. ground glass 

The above materials may be purchased in any 
camera supply house. Cost of the glass is very little. 
The focusing cloth is about 50 cents. A suitable lens 
may be bought for $8 to $12. 


1 lamp socket 
1 threaded lamp shade holder 
10 feet of lamp cord 
2 small threaded knobs 
1 switch 
1 male plug 
3 rubber feet 
The above items may be purchased in dime or 
hardware stores 


31-inch length of l-inch-outside-diameter pipe 
threaded at one end 

1 pipe flange 

1 pe. sheet roof tin 

Scrap galvanized iron (16, 18 or 20 gauge) 

The above materials may be purchased in hardware 
or plumbing shops. Other materials needed are ply- 
wood and balsa wood obtainable at lumber yards; 
scrap wood, an old faucet, a tin can obtainable from 
scrap yards. 











You had best construct your own bellows, 
exactly as shown in Fig. 5, to insure a fit in 
the folding model with focusing knobs; other- 
wise a second-hand camera bellows of about 
4 inches extension can be used. This can be 
fastened to a frame at the bottom of the box 
and not set back in at all. To build the bel- 
lows, tack a piece of black rubberized focus- 
ing cloth to a board, rubber side up, and with 
pencil lay out the lines shown in Fig. 5. Cut 
a number of %4-inch strips of thin fibre or thin 
cardboard, and glue each one down with iron 
glue or other good adhesive. Give it a coat 
of flat black paint and fold it around and glue 
the ends together. It will fold up almost 
automatically when you glue the ends to- 
gether, but you may have a little trouble get- 

[Continued on page 138] 
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LAY RULER AT 
AN ANGLE WHICH 
WILL CUT EVERY 
LINE AT AN EQUAL 
DISTANCE. THEN 
CORRECT ANY 
SLIGHT ERRORS, 


CORRECTING THE 
FOCUSING SCALES. 
SAME PROCEDURE 

USED ON BOTH LARGE 
SCALE FOR PIPE AND 
SMALL SCALE FOR TRACK 


FIG. 6 


2, RADIAL LINES 
TO EACH POINT ON SCALE 


SCALE, DETERMINED 
BY EXPERIMENT 
FIRST, LAID DOWN 








To 





howing method of correcting focusing scale. 
owing scale settings for a 2-time enlargement 
Details of bellows. 





Above 
Left— 
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BUILT-IN 





DARKROOM 


HERE there is a spare room in the house 

devoted to general purposes such as 
sewing, home-work or drawing, this compact 
dark room can be built into a corner without 
seriously crowding other activities. 

The floor-space of the original is only four 
by six feet, Fig. 1, and with screws into walls 
and floor placed judiciously, no damage is 
done that cannot be repaired with plastic 
cement in case you wish to take the partitions 
down later. 

Framing throughout is two-by-two pine, 
Fig. 2, and where these join wall, floor and 
ceiling, countersunk flathead wood screws are 
used into studs and beams. In standard prac- 
tice studs are spaced 16 inches on centers, 
beams usually closer together. To locate 
either, tap plaster lightly with a hammer until 
the sound indicates, not a hollow space be- 
neath, but solid wood. Then drill through 
to confirm the location. By using screws in- 
stead of nails the framing is brought up 
snugly, closing cracks that might otherwise 
let light through. In case you are not able 
to shut out light entirely, caulk the seam 
either with candle wicking driven in with a 
screwdriver, or with putty. 

Whatever alterations from the original floor 
plan you are required to make, bear in mind 
that plywood panels are 48 inches wide, and 
arrange your area, if possible, for cutting the 
plywood without waste. 

In the original it was necessary to fit around 
molding, baseboard and, on one side, a win- 
dow sill. A board % by 6 inches was trimmed 
to fit the obstructions and then nailed perma- 
nently to the plywood, as shown. 

The door is simply a plywood panel on a 
two-by-two frame, closing against plywood 
strips shutting out the light, Fig. 3. A tri- 
angular wood gusset is placed back of the 
joint. 

For a quiet, non-draft ventilation system 
designed to run continuously while the dark- 
room is occupied, a centrifugal type fan is 
mounted on a small motor, and installed 
above the door. The motor is inside the par- 
tition, the fan just outside, drawing air out 
through a 4-inch circular opening, Fig. 4. 
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Above: Plywood panels cover window panes and are sealed 
with black Scotch tape around edges. Below: The com- 
pleted plywood darkroom. Box over door is fan housing. 
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DURALUMIN FAN-6" DIA 


BASEBOARD 





Above: Details of home-made centrifugal type ventilating fan. 
Left: Simple sink for washing purposes. Below: Complete 
construction plans of darkroom and its fittings. 
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Over the fan is a wooden light-trap. Intake 
is through a number of holes distributed along 
the baseboard, and covered inside with a 
light-trap as illustrated in Fig. 5. 

Details of the centrifugal fan and housing 
are shown in Fig. 6. The fan itself of rela- 
tively small diameter is made of duralumin 
or other stiff sheet metal. It has eight, inch- 
wide blades set off center, bolted or riveted 
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Take care to 
have this in as accurate balance as possible 


to a disk of the same metal. 


to eliminate noise and vibration. The hub 
is simply a steel sleeve with screw holding 
fan to one end, and the armature shaft of 
motor inserted in the other end, secured with 
a set screw. 
An ordinary porcelain-lined sink is set in 
[Continued on page 138] 
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Swivel Head Holds Flash 


Synchronizer To Camera 


A TRIPOD swivel head makes a good coupling 

unit between a flash synchronizer and a small 
camera. It provides a good hand grip for the user, 
and at the same time it permits the unit to be 
swung to the right or left, for effective shadow 
control. 











Subduing Reflections 


N PHOTOGRAPHING bright nickle, chromium 
or glass, reflections can be subdued by this new 
method making use of glycerine. Pat the latter on 
in a very thin film, and then rub it out smoothly 
to a matte appearance. It is easily removed later 
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Underwater Photographs 





REMOVE one end of a 5-quart oil can, make a 
hole in the other end for the lens of your 
camera, and paint the interior dead black. Hold 
the open end under water, and interesting pic- 
tures, free of reflections, will result. 





Easy Shutter Release 


LIP a short piece of soft rubber tubing over 
the cable release plunger so that it will offer 
some resistance. It will make a gentle “trigger 
squeeze” necessary, and thus eliminate jarring 


and fuzzy pictures. 








Screw Top Bottles 


ASSORTED screw-top. bottles found around the 

house make good containers for photo chem- 
icals because they can be closed tightly. Beverage, 
medicine, shampoo, mouth wash, shaving lotion 
and other bottles, in 8, 16 and 32 oz. sizes, are very 
useful. Clean them out thoroughly before using 
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Glass Print Frame 





[% AN emergency, two sheets of glass, hinged 
together at one side by adhesive tape, make 
an excellent contact printing frame. Put an ad- 
hesive tape tab on one glass, as a handle. 





Iron Washer Weights 


A SET of prepared weights, made of strings of 

iron washers or other odd pieces of metal, 
will save a lot of time when mixing up compli- 
cated developers. Tag each string with the weight 
figure and the name of the chemical. 





Divider In Tray 


PILEs of cut film being developed in a tray can 

be kept separated by a center divider. Make 
this of edhesive tape, pinched into a T; put it in 
place while the tray is dry. 
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Concentrated Light Beam 


WHEN a very narrow beam of light is desired 
from a spotlight, slip a cone formed of card- 
board over the lens. The inside must be painted 
black to eliminate reflected light. The same idea 
can be applied to some types of floodlights. Hold 
the cone in place with a large rubber band. 





Can-Lid Tripod Support 


A NON-SLIP base for tripod legs is quickly 
made from a can lid, with a hole in the center. 
This will hold securely on sand, gravel, mud, etc 
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Fish Pictures Made Easy 





Above—Showing « 
thin aquarium. Below—Final close- 
up shot shows fish in sharp focus. 
Right—A camera with extension bellows 
Preparatory to taking the picture. 


‘e 


ATURALISTS and photographers wish- 

ing to take pictures of tiny fish often find 
it difficult to keep the fish from swimming out 
of camera focus before the pictures can be 
snapped. This problem has been solved by 
confining the specimen in a thin aquarium 
made by separating the two sheets of glass 
with rubber-covered wire slightly thicker 


than the fish under observation. This allows 
the fish room to move around but restrains 
their motion to one plane. The arrangement 
is particularly useful in handling close-up 
shots and in studying minute marine life be- 
cause of the ease with which the aquarium 
may be brilliantly illuminated from all angles 
without throwing light directly into camera. 

A couple of used film plates or two pieces 
cut from ordinary window glass, a length of 
heavy rubber-covered cable, a pair of C- 
clamps or notched blocks to serve as a stand, 
and half. a dozen spring-type clothes pins 
comprise the completed aquarium, ready for 
water and fish. The aquarium may be made 
any shape desired, depending on the way the 
rubber is placed between the glass. 


Darkroom Chair 


HANDY way of extending the height of 

a chair is to fasten iron pipe couplings to 
the legs. Screw one coupling to each leg. 
The exact diameter of each leg should be 
determined before attaching the coup- 
lings. 

The job of adding the four couplings and 
threading the four pieces of pipe extension to 
fit them is simple. For perfect stability the 
flange may be screwed to the iron leg exten- 
sions. If this is done it will necessitate bend- 
ing each iron leg extension inward in order 
that the flanges may rest level on the floor. 
If more than average weight is to be placed 
on an elevated chair it is wise to strengthen 
the four extended members with steel wire 
criss-crossed from each leg. 
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OPTIONAL FLOOR 
STABILIZER 





——— 





Above—Detail of 

chair leg showing 

method of cou- 

pling leg extension 

to gain added 

height as shown at 
right. 
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More Powerful, Easier Riding, 
Smarter Looking Than Ever! 


ERE’S first news of the great 1939 Harley- 

Davidson motorcycles—packing great thrills 
for the red-blooded, sports-loving, outdoor en- 
thusiast, Improved motor performance — siill 
lower upkeep—super-streamlined design—classy 
appearance — striking new color combinations — 
and many other outstanding features and refine- 
ments. A “mount” that opens up a whole new 
world of fun and excitement in that greatest of 
outdoor sports — motorcycling. Be one of the 
first to ride a new 1939 Harley-Davidson — have 
lots of good times — see the sights — make new 
friends — go on jaunts with other happy riders. 
Go in for gypsy tours — hillclimbs — reliability 
runs and other thrilling events that provide more 
real pleasure than you ever dreamed possible. 
See the new 1939 models at the Harley-Davidson 


dealer. Swing into the saddle for a free ride — ask 
about his Easy Pay Plans—and send in the coupon NOW! 


HARLEY-DAVIDSON MOTOR COMPANY 
Dept. MI-1138, Milwaukee, Wisconsin 


SEND COUPON NOW 
FOR CATALOG OF NEW 1939 MODELS 
== oe 2 ee 8 ee ed 
ss Tay HARLEY-DAVIDSON MOTOR COMPANY 
ae Dept, MI-1138, Milwaukee, Wis, 
Send illustrated literature and FREE copy 
of The Enthusiast, motorcycling magazine. 
Stamps enclosed to cover cost of mailing 
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« department the Photography Editor will answer any question or problem relesing to cameras of all 
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U. S. DIAPHRAGM RATINGS 


What is the meaning of “U. S.” on the camera lens and 
how do the numbers correspond to the “f’’ numbers?—B, 
Cuttler, Staten Island, N. Y. 


For purposes of standardization, the Royal Photographic 
Society of Great Britain advanced a system, in 1881, for 
1umbering the diaphragm openings. They took f.4 as a 
standard and called it No. 1. The system was termed the 
“Uniform Standard,” or “U. S. No.” The “f” and cor- 
responding “U. S."’ numbers for modern lenses are: 





f value 4 5.6 8 11.3 16 22.6 32 

U. S. value.. 1 2 4 8 6 2 64 

Many of the earlier cameras have the “U.S.” ratings, 
usually beginning with U.S.4. This is equivalent to an 
£.8 rating. 


ANTI-HALATION NEGATIVES 


Why are some films marked “‘anti-halation” and for what 
is this film used?—Igor Norda, Minneapolis, Minn. 


Halation frequently appears when photographing land- 
scapes in autumn or winter, especially where extreme con- 
trasts of light and dark appear or when taking trees against 
the sky. It is caused by reflection from the back of the 
plate or film. The remedy is to use a backing on the film. 
A thickly coated or matt-surface film is most lesirable as a 
safeguard against halation. Films marked “anti-halation” 
are of this type—usually coated on the back. Matt-surface 
film is so marked. Regardless of what kind of film is 
used, however, halation should be guarded against, espe- 
cially when photographing an interior against the light from 
a window. The window should either be covered with a 
slightly opaque cloth, or the light should be counter-balanced 
by lighting from the inside. 


HYPER-SENSITIZING FILM 


Are films hyper-sensitized before or after exposure? How 
is it done?—E. J. Sigmon, Seattle, Wash. 


hyper-sensitized before exposure. A 


Films should be 
be made by combining the 


hyper-sensitizing solution may 
following ingredients: 
Alcohol (90%)... 
Pure ammonia 


Water 


Immerse the film for 


5 ounces 
5 drams 
«to make 20 ounces 






about 5 minutes in this solution and 
then dry it thoroughly in absolute darkness as quickly as 
possible. Although this form of hyper-sensitizing increases 
the sensitivity of the film, it also increases its tendency to 
fog and should, therefore, be used as soon after hyper- 
sensitizing as possible. 


BLACKENING INTERIOR OF PHOTO EQUIPMENT 


Your plans for building enlargers indicate blackening of 
the interiors of some of the equipment. What is this blacken- 
ing solution and how is it mixed? 


The interior of all cameras, lens barrels, focusing tubes 
and film holders should be blackened to prevent reflection 
of light and consequent fogging of film. A good black is 
made by mixing lampblack with ~~ drier or by mixing 
fine lampblack with lacquer. In the latter case, two or three 
coats may be necessary, and is especially recommended for 
lens barrels that won't be touched by fingers. If aluminum 
is used for tubing, it may be blackened as follows: Rub the 
metal clean with strong soda and water to remove all grease. 
Then coat it with albumen made by beating up the white of 
an egg and straining it through muslin. The albumen coat- 
ing is allowed to dry and then the tube is heated to a dul 
red heat, and allowed to cool. Then clean the surface again 
with fine emery cloth, give it an even coating of olive oil 
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and heat again until it turns black. The aluminum is again 
cleaned with fine emery cloth and dipped in an arsenic bath 
made up by mixing 1}2 ounces hydrochloric acid with 1 
dram of white arsenic (arsenious oxide) and 14% ounces of 

water. Then prepare a solution of 50 grains of gum sandarac 
to 1 ounce of pure alcohol. When dissolved, add slowly 
while mixing, 3 grains of nigrosin. Apply this solution 
with a soft brush and allow to dry. 


DISTORTION FROM WIDE ANGLE LENS 


What causes distortion at the sides of a picture taken with 
a wide angle lens?—Helen Whiting, Athens, Ohio. 


The wide angle lens, in itself, is not faulty when dis- 
tortion shows at the sides of the picture. The distortion is 
simply due to over-zealousness on the part of the photog- 
rapher to take in too much area, especially when photo- 
graphing interiors. On landscapes or skylines, the pho- 
tographer can do little about controlling the angle when 
taking the picture, but you might find it advisable to crop 
the extreme sides of the picture when printing, if distor- 
tion is apparent. 


EXPOSED FILM THAT FOGS 


I exposed several rolls of film about three months ago, but 
only just got around to developing them. All the rolls appear 
slightly fogged. What caused this condition? —Donald Peter- 
son, Westport, Conn. 


Fog on film may be due to a number of causes, but in the 
case where exposed film was kept undeveloped for several 
months, the act of keeping the film undeveloped seems to 
give the answer to the difficulty. Exposed film should be 
developed as soon after exposure as possible because once 
light has reached the emulsion, its tendency to fog is 
greater. If circumstances make it impossible to develop 
film shortly after exposure, the safest thing to do is to en- 
close the film in a metal container and seal the lid with 
wax or tape. This is to protect the film against moisture. 
Keep the film stored in a cool place, if possible, although 
dry heat will not prove injurious. 


CONDENSATION ON LENS 


When I take my camera out of the house, a condensation 
forms on the lens which results in fuzzy pictures. What 
causes this?——D. G. Anderson, St. Louis, Mo. 


When taking a camera from a warm house into cold air, 
condensation will form on the lens and if a picture is taken 


before the lens has cleared, the resulting picture will not 
be sharp or brilliant. This is due to the difference in tem- 
perature. The best procedure is to open the camera im- 


mediately upon leaving the house so that the lens will have 
time to acquire the outside temperature. The lens in a 
closed camera takes longer to adjust itself to the cold tem- 
perature than when the camera is open. 





MECHANIX ILLUSTRATED AWARDS $40 
EACH MONTH FOR BEST PHOTOS 
SUBMITTED BY READERS 


The editors of MECHANIX ILLUSTRATED dis- 
tribute $40 in cash awards each month to the five 
persons who, in their opinion, submit the best pictures 
suitable for publication in the MECHANIX ILLUS- 
TRATED Photography section. Full particulars re- 
garding these awards will be found in this issue on 








page 119. 
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3 NEW KODAK FILMS 


FOR MINIATURE CAMERAS 


HIGH SPEED 











KODAK SUPER-XX FILM 


About four times the speed of Kodak 
Panatomic, more than twice the speed 






KODAK pLus-% FILM 


f 
ple the eg t faster than 










About dow 50 per cen ain than shied abe ri ang — — he 
atomic, bout -a—plus finer 8* — added a vantage o exceptionally ne 
35 mm. SS te sour miniature on vt grain. Enables swift miniature-camera 
Panatomic- py OO that were one light lenses to handle fast-action daytime 
tiates with ease § spite of adverse shots at maximum shutter speeds— 


,ond its scope: I get amazing indoor pictures under 
adverse light conditions. The special 
blue base guards against halation and 
light fog. 


EXTRA FINE GRAIN 


KODAK PANATOMIC-X FILM 


Fineness of grain which goes far beyond 
that of Kodak Panatomic. Your enlarge- 
ments from miniature-camera negatives, al- 
though many times original negative size, 
will show no appreciable graininess. Star- 
tling brilliance and detail will be faithfully 
retained. And speed remains about the same 
as Panatomic. Special blue base guards 
against halation and light fog. 


ALL 3 FILMS NOW AVAILABLE IN I8- AND 36-EXPOSURE MAGAZINES FOR 35 MM. CAMERAS AND IN 
8-EXPOSURE NO. 828 ROLLS FOR KODAK BANTAMS...EASTMAN KODAK COMPANY, ROCHESTER, N. Y. 
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FREE NW KW) of 


INFORMATION BOOK: 








Tells how, where to get expert advice on 
TOOLS, FREE PLANS, FINISHES, GLUING 


It answers such questions as: 
What shall I make? 
Where can I get plans for making things? 
What useful booklets can I get on the use 
and care of hand tools? 
Where can I learn about fine cabinet 
woods and veneers and can they be bought 
in small quantities? 
Where can I get helpful hints on finish- 
ing my projects? 
How do I go about joining a home work- 
shop club? Etc., etc., etc. 


Here is the first handbook ever to contain all this information. 
Sens fer your copy today. Use coupon below. 


"CASCO 


GLUE 


CASCO 


WEATHERPROOF 
POWDERED CASEIN GLUE 


10c to 65c at your Hardware, 
Casein Company of America 
Dept. MI-1138, 350 Madison Ave., New York, N. Y. 

Yes, I want a “Home Workshop Handbook”. 





Address 
<== = = SAVE 2c, stick coupon on penny postcard = == — — 
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Copper Entrance Lantern 


[Continued from page 89] 

While doubtless many finishes such as lacquer- 
ing or coloring could be given the finished lantern 
the writer preferred only to polish the project 
thoroughly with fine steel-wool and let nature 


| do the eventual aging. Needless to say should 


the lamp be used for an interior hall lantern a 
lacquer finish, to preserve the copper color, would 
be advisable. 

Since the method of hanging will vary with 
taste and necessity, no details of the bracket have 
been offered. It could however be easily repro- 
duced from the photo, in which case the follow- 
ing dimensions would offer a starting point. The 
vertical side of the right angle of the bracket is 
18” and the horizontal side 36” O.A. The wiring 
is brought down the top of the long side, which is 
then capped with an inverted channel of sheet 
iron (gal) to hide and protect it. 

The entire lantern may be made from a piece 
of sheet copper eighteen inches by twenty-six 
inches. The copper used for the original was 
about 26-gauge. 





Indoor Bicycle Exerciser 


[Continued from page 93] 

From 1” hardwood saw two discs which can 
be driven into the fork post. Then drill these 
at the center with a 7/16” drill. 

An 18” length of 14” pipe is next flattened at 
the center and drilled with a 13/32” drill. A 
38” bolt about 7” long is now inserted in the 
hole in the pipe handlebar, through the holes 





| in the plugs in the fork post, through a bevel 


| radius. 


washer and then through the hole in the ‘A’ 
frame. Add a lock washer and nut and tighten. 
Rubber ‘cane’ feet are then placed over the ends 
of the pipe ‘A’ frame, and rubber handle grips 
are used on the handlebar. 

The devise which regulates the pressure is very 
simple and very effective. From a_ block 
of hardwood 2”x112"x4”" saw out an arc of 10” 
Drill two 9/32” holes in this and coun- 
terbore these from the curved face with a 5.” 
drill. Bend a piece of metal 142”x'"x7'4"” long 
to fit this block and drill the metal for attach- 

[Continued on page 145] 


Three 00 Gauge Model Cars 








[Continued from | page 91] 

Secure a sheet of 5-ply bristol board from your 
stationer or artist supply house and mark out the 
sides in pencil. Mark the window openings with- 
out the sashes as these will be put in later. A 
razor blade or a very sharp knife should be used 
to cut out the window openings. 

[Continued on page 150] 
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Excitingly Explained on Your Favorite 
Screen in the Latest of VITAPHONE’S 


ssh the 60-8 aeix 1 am anxious to know when the... © Nam ..-.-<ceneeeeneeesee i seintdiiiaiaiai 
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theatre will show the latest of the new series Address 
i] of Vitaphone shorts, “Mechanix Ilustrated” City 
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Treet Topics 





"My. 


C= 






p20) 


-AND TREET YOURSELF 
TOR PACK OF 
PERFECT SHAVES’ 











SINGLE 


Treet 2. 


FOR GEM AND EVER-READY RAZORS 


Treet Safety Razor Corporation, Newark, New Jeraey 
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Is s Your Drinking Water Pure? 





[Continued from. page 113] 

all of the water and pour the remaining few drops 
with all of its precipitate into a small beaker. Ex- 
amine under a lens or microscope and note iis 
character. It may consist of settled mineral mat- 
ter or organic matter or both. If, on heating, this 
residue turns black or brown, too much organic 
matter is present. 

Now pour some of the water under test into 
four test tubes using about twenty drops for each 
tube. Into one test tube pour a few drops of 
methyl orange indicator. If the color changes to 
red acid is present. If no change in color takes 
place discard the contents and add phenol 

[Continued on page 153] 


Build | U. S. Coast Guard Boat 


[Continued from page 118] 
cut the main keel to fit between them. Trim all 








| uneven edges until they fit perfectly. Then glue 
| them permanently into position. Be sure that the 


three pieces are exactly in line. 
The molding that goes around the side and top 


| of the hull is placed next. With the exception of 





the piece in the bow, it is 1/16” square bass wood, 
held in place with glue. The bow piece is made 
of two lengths of bass 742” long x 1/16”x%%".. 
Now turn the hull upside down and prop it up 
so that it rests on two small blocks of wood, with 
molding and deck well clear of the table. Mark 
off the positions for the outer propeller shaft holes. 
The holes for the side shaft tubes should be 3/16” 
in diameter and at least 12” deep. The holes are 
714” forward of the stern and are slanted so that 
the propeller ends are 2” below the deck line. 
[Continued on page 148] 


An Anchor Tie ie Rack 


[Continued from page 87] 
line which runs from one tip of the anchor to the 








| other. Put a small drop of glue in each hole, then 


cut the skewer sticks each 214 inches long and 
push them into the holes. 

Apply 2 coats of clear lacquer or varnish, or 
white shellac, rubbing down the first coat with 
about No. 000 steel wool before the.second is ap- 
plied. Walnut, mahogany and other coarse grained 
woods should have wood filler rubbed into the 
surfaces. 

When finished, the tie rack is fastened to a win- 
dow casing or the back side of the door with a 
single screw put through a small hole bored for it 
through the top of the anchor. The size shown for 
the anchor is about right for the average boy’s 
room, but it can be made larger or smaller if de- 
sired. Also, more pegs can be inserted if required. 
The board from which the anchor is cut should 
not be less than 1% inch nor more than 1 inch 


| thick. 


Always Insist on the Advertised Brand! 
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Hail From Heaven i 


[Continued from page 72] 
apart and hit the soft earth with such force they 
were virtually buried. 

The largest stone was split and found to be 
made up of a series of ice layers, one ring cloudy 
the next one clear, and so on throughout the 
specimen. These rings told the story of its jour- 
ney through the atmosphere and convinced 
weather men it had been built up as a single stone 
and was not just a cluster that had congealed, as 
frequently is the case with superstones found after 
a heavy fall. 

To digest some of the hail stories collected by 
the gaunt Kansan one needs a whole bucket of 
salt instead of a few grains. For example, he tells 
of several houses being crushed by hailstones 
weighing 412 pounds on June 15, 1829, at Cazorla, 
Spain. A similar storm at Cette, France, in Octo- 
ber, 1844, he says, not only demolished several 
shops and houses but also sank a few vessels off 
shore. 

In his opinion, few, if any hailstorms can com- 
pare in destructive violence with the one that hit 
Transvaal, Africa on February 1, 1936. Within a 
half hour’s time, hailstones fell to a depth of 
three feet and resulted in the death of nineteen 
natives and many cattle as well as the oblitera- 
tion of entire crops. 

Farmers in southeastern Iowa still call for 
a cool drink of water every time they think of 
the storm that swept over their lands August 18, 
1925, and cost them $5,000,000, and Kansas farmers 
still are talking of the heavy losses in their state 
a decade ago, which amounted to an estimated 

[Continued on page 154] 








Hand Tooled Aluminum 1 Tray 


~ [Continued from page 95] 
a aluminum, and measures 812” 
’ long. 

“To make this tray, start at a line 5s” in from 
the edge and raise the edge with the ball pein 
hammer as illustrated. 

One-half inch in from the first line cut a paral- 
lel line all the way around with a blunt cold 
chisel, and planish that section between the two 
lines. 

Draw or trace the picture of the crane in the 
center of the tray, and outline this with a blunt 
cold chisel. The eye is set in with a hollow end 
nail set, and the tail feathers are done with a 
sharp cold chisel. 

The background may be set down with any 
tool available. The handles are made from alumi- 
num of the same gauge, and are hammered and 
rolled into shape. Drill rivet holes in the han- 
dles, and corresponding holes in the ends of the 
tray, and rivet the handles in place with alumi- 
num rivets. 

Go over the whole piece with fine jewelers’ 
emery paper. No lacquer is necessary. 


wide by | 
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POLISHING 
EASIER NOW 


THIS IMPROVED 
DU PONT 
POLISH 
SAVES YOU 
WORK! 





EASIEST POLISH you've ever used! That’s 

Du Pont’s newly improved No. 7 Duco Polish. 

It’s less work now for you to remove dull 
Traffic Film from your car finish ... restore the 
original lustre and beauty ... and make the car 
finish look years younger. No. 7 Polish is fine 
for all car finishes. Try it on your car today! 
SAMPLE FOR YOU. Send Gc for postage, and get a sample 
can of No. 7 Duco ee enough for fenders and hood. 

(Offer good in U. S. only.) Write Du Pont, Dept. MM-6, 
Wilmington, Delaw are. 


pee a And here’s the new easy 
Pal) PONY way to wax your car! 
SPEEDY Use the new DuPont Speedy Wax 


WA (liquid). Itcleansas it 
aso waxes. Does the job oy POND 








in halfthe time. Try it! 
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too can amaze your friends and obtain much valuable 


ou 

knowledge if you have a Chemeraft Chemistry Outfit. 
Each outfit is a complete Home Laboratory with all neces- 
sary apparatus and chemicals to perform the hundreds of 


interesting experiments explained in the manuals. 


(FLEMCRAFT 


CHEMISTRY OUTFITS 


are the original chemistry outfits, accurate, scientific, and 
contain no dangereus substances. Examine Che ~ raft Out- 
fits at your favorite store, priced $1.00 to $25.00. f not 
available you may order direct from us. 


‘ror, FREE BOOK 


FO Rr. 
it tells 


A treasure house of a and ente wtainment. 
about many a cupeemmnenks in Chemis icroscopy, 
Physics, Biolc ricity 1 ~~ “you amaze 
your friends ~~ uoare £ minim , valuable knowledge that may 
lead to a successful business eareer. Maii coupon today. 

Se SSS SSS SSS SSS SSS SS SSS SS SS SS SSS 











PORTER CHEMICAL COMPANY 

' 

' 261 Prospect Ave., Hagerstown, Md. ' 
' Please send me your free book ‘‘Adventures in Science’’. 1‘ 
' ' 
' MAMGG wcncccceceesecceccesonecesooescncecocesceccasece a 
' ' 
© ROMS cccncdccdcaccccsnccunesnsnsennsstesmseneeneans ' 
' ' 
' 








INVE NTORS| 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK ===> 
HOW TO OBTAIN A PATENT 


Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U. S. Patent Office. 
if you want to profit by your idea, you should 2 
take steps to apply for a U. S. Patent . 
once. Your first step is to get this Free Book. This 
interesting flustrated book contains valuable information 
you should have, It tells you fully how to obtain a patent 
on your idea in the quickest way. With this Free Book you 
will also receive a “Record of Invention” form on which you 
can easily record your idea, Personal and Confidential 
Service: Your case will be personally handied only by a 
Registered Patent Attorney who is also a Former Member of 
the Examining Corps of the U. S, Patent Office. All com- 
munications confidential, 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING en U. S. PATENT OFFICE 





t . otworth Bidg., 35th Fioor, Dep oa New York City 

: MILLER BUILD ING. Dept. 1188, WASH NG c 

1 Please send me Book, ‘How to obtain a Patent, Ys 
H your ‘Record of Invention” form, : 
tw, ' 
' TATED ccvoccsnescccesccccncsccccccesecntocesesecoecess eee : | 
‘ | 
B ADDER coccccccccccccccccccccecccccccccccccoscoccceecs ' 
' ' 
1. ' 
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_“Autoset” Enlarger 


[Continued from page 125] 


ting it to stick together unless you let the glue dry to sticki- 
ness first. The lens board, 4x3} 4x% inches carries the lens, 
which should be of 5-inch or 5%- “inch focal length. The model 
shown has only an old Kodak double meniscus lens with two 
stops swung into position by turning a knob. There is also 
a built. in filter made of red cellophane. 

A 5 to 5'%-inch focal poet lens is suitable for film of the 
following sizes: 154x243; 2%4x3%4; 2%x4¥a; 34x44" 
9x12 cm, 

Build the negative carrier of plywood and cigar-box wood 
to hold two 5x7-inch plates of glass between which the nega- 
tive is placed. The top glass is held down by a close fit. 

The whole enlarger is supported by an arm as shown in 
Fig. 1. Cut it from one inch thick wood 4% inches long and, 
holding it against the pipe, wrap a piece of heavy tin or light 
galvanized iron pte it and the pipe. Fasten the iron to the 
wood with several screws and bore a hole through the whole 
thing so that a bolt in the hole will bind against the pipe 
tightly enough to clamp it into position. The handle of the 
bolt was made from part of a worn-out faucet. With a roun: 
file cut away one side of the bolt so that it will slide easily 
until locked by a quarter turn. This arrangement - 
proved more satisfactory than the usual set screw clamp used, 
which calls for tapping threads and a heavier construction 
throughout. The pipe is one-inch outside diameter brass or 
iron, screwed into a flange fastened to a baseboard 12x15 
inches or larger. The wiring runs up through the pipe and 
ends in a socket taken from a curling iron. Into this, plug 
the wire from the lamp, fitted with the other part of the 
curling iron. 

When you have the enlarger finished and painted a flat 
black inside below the opal glass, place ground glass in the 
negative holder, Mark off some inch marks on the ground 
glass and also include a bit of cellophane with some fine 
printing on it from a candy wrapper. This is a good thing t« 
focus on. Put a ruler on the baseboard and focus the en 
larger to. the smallest enlargement it will make. Put a pencil 
mark on the pipe and another where the bottom of the lens 
board comes. Proceed in the same way to get as many 
settings as you want to the limit of your enlarger. You will 
probably find some of the marks appearing a bit off in respect 
ce others, but both scales can now be corrected on the draw- 
ing board by the following method, (See Fig. 6.) Transfer 
each scale to a piece of paper and well to one side and above 
it establish a point at random. Draw lines to each point in the 
scale and then juggle a ruler around across them until each 
line hits at an equal point on the ruler. You will then see 
which points are off and can make the necessary corrections. 
Put your corrected scales on the enlarger. 

Cut out the slide rule, (Fig. 4), and paste it on a piece of 
thin wood or heavy cardboard, Cut where shown with a 
razor blade and glue the outside stationary part to a base- 
hoard of the same size. The slide is kept from falling out by 
the slant given to the cuts. Mount it on the enlarger and you 
are all done and ready to go. 

Suppose you have a 2x3-inch negative which you are going 
to enlarge to 5x7 inches. Pull out the slide until No. 2 on es 
stationary or top rule is even with No. 5 on the slide. No. 3 
will then be at 7%. The arrow at the left points to a blow- 
up of 214. Set each focusing scale at 2% and you are ready 
to print. Or take a figure in a negative which you wish to 
enlarge to 9 inches. Lay the negative over the inch ruler and 
you will find it is perhaps 234 inches high. Setting 234 
inches to 9 inches on the slide calls for a blow-up of 34%. A 
2%x3'%-inch negative will come up to approximately 5x7 
inches or to about 7x10 inches with a three-times blow-up. 








Built-In Darkroom 


[Continued from page 127] 


the workbench, Fig. 7, and supplied with city water from a 
small globe-valve connected to water pipe with a copper tube. 
An elbow is tapped rather than a straight pipe as it has a 
thicker wall for the threads, Fig. 8. 

Waste water from the sink can be drained directly into a 
large crock or a garden hose attachment fitted, and the hese 
carried through a hole in the baseboard and out-doors. Or, as 
in the original, a hole is bored directly under the wastepipe 
into the floor, and a hose leads out to garden shrubbery. 

Windows, casement or sash, can be blocked off by fitting 
panels of plywood in the frames and sealing edges with photo- 
grapher’s “‘Scotch” tape. If light still creeps in along the 
edges of ill- -fitting frames, hang an army blanket over the 
window. The original windows are blocked as in Fig. 
A doorless, light proof entrance can be built as in Fig. 10 if 
space permits. 
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I Risk My Neck For A Thrill 


[Continued from page 51] 
of seconds more and I was washed out the back 
window. I was badly stunned and scratched up 
but the cold water revived me and I suffered no 
permanent injury. 

Ironically enough, one of my greatest thrills 
took place not long ago when I wasn’t even at- 
tempting a stunt. This was at San Angelo, Texas. 
I was driving back to my trailer camp after mak- 
ing a personal appearance at a fair. I was scoot- 
ing along at about 45 miles an hour when the 
structure gave way and I shot over the side and 
dove into 25 feet of water. The car turned over 
completely. Incidentally, my wife was with me. 
Luckily neither one of us was more than slightly 
scratched. 

Speaking of my wife—a pretty blonde—she does 
ciunts, too. Or rather, she used to. For a couple 
of years one of my regular performances was to 
place her underneath a narrow board and then 
ride a motorcycle over her back. But the board 
gave way one day and she suffered a long sojourn 
in a hospital. She hasn’t stunted since. 

Movies in which I’ve appeared include: “Mutiny 
on the Bounty,” “Hell’s Angels,” and “Perils of 
the Highway,” the latter a film produced by the 
National Safety Council of Chicago. 

In “Mutiny on the Bounty” I took the part of 
the sailor who jumped off the spar during the 
hurricane and was sucked under and killed. In 
“Hell’s Angels,” sad to relate, the part I played 
in this picture was never actually shown to the 
general public. I died in the cutting room. Never- 
theless it was a thriller if there ever was one. I 
cracked up the ship, after telling the cameramen 
exactly how to angle their cameras. But they 
missed the shot! Reascn was, I had to come down 
about 200 yards away from the spot I was sup- 
posed to and they couldn’: quite catch the scene. 
I was supposed to be in a German plane, shot 
down in a dog fight at close quarters. 

[Continued on page 144] 


Using ‘Exposure Meters 


[Continued from page 121] 


may lie outside the arrows, in which case the extremes will 
be sacrificed. n this case you may sacrifice either the 
highlights or the shadows. ‘To sacrifice the shadows, place 
the extreme arrow against the highlight reading, but to 
save the shadow detail and sacrifice the detail in the high- 


light, place the other extreme arrow at the reading corre- 


sponding at deepest shadow. 








As a rule, when a meter is used which does not have 
the differential dial, you may as 1€ it the deeper shadow 
may safely call for an exposure five times the normal, while 
the highlights may ~ assumed to require one-tenth of the 

al. In short, you may usually count upon making use 





of an extreme range of ene to fifty and still preserve a 
printable range of tone. 
this more clear let us assume that we have a 


To make 


reading 





e of a certain scene 


rmal exposure 
is not darker than 3.2 


shad« 


of 50 for m 
if the deepest 











ghtest highlight is not brights r tha in 400, it is 
make the exposure 1/50 second at f.4.5. Suppose 
ial practice you read the deepest shadow “and find that 
ir reading is 8. You read the brightest highlight and 
f that your bright highlight is 500. our actual range is 


[Continued on page 140] 
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DISSTON 


best ever for your 
HOME WORKSHOP 


Disston DeLuxe . . . a home workshop 
circular saw you'll be proud to own. You 
thrill to the performance of a fine car. The 
same sort of satisfaction is yours when you 
work with a Disston DeLuxe. 


On any job, it means easier cutting. On 
those special jobs that require all your skill 
as a home craftsman, Disston DeLuxe 
proves how it helps you do fine work. 


Disston Steel, Disston workmanship, 
smooth finish, accurate fitting, sharp teeth 
that hold their cutting edge . . . truly, this 
is the best circular saw ever made for your 
home workshop. Ask for it by name— 
*‘Disston DeLuxe’’— at your dealer’s. 


Cross-cut+ Rip; Combination 


o* (" hole) $2.70 8" 4", 56", 34“ hole) $3.50 
7” 2" hole) $3.10 10” (59, ’ ¥%” raid oo 4.50 


Hollow Ground Combination 


8°(14", $6", 4" hole) $5.40 
W” 58", 34" hole) . . . $6.90 


6" 4" hole) $4.30 
7” 2" hole) $4.90 





Also Siete Hand Saws. Disston Steel has a tough- 
ness that holds a keen edge—takes temper and tension 
that make the saw seem alive. Disston Taper Grind- 
ing and Disston balance make a saw free running and 
easy on hand and arm. 


D-8 Skew-back, 26” length, $3.50. D-7 Straight-back, 
26" length, $3.15. D-23 Lightweight, Straight-back, 


26” length, $3.85 Prices slightly higher in Canada 


saws and tools, send this coupon to: 


HENRY DISSTON & SONS, INC. 
1108 Tacony, Philadelphia, U.S. A. 


iis cc ccnnclicndiatnsctinstnicadeadtedmaiiiamicetion 


FREE BOOK—SEND COUPON 


For free copy of “‘Disston Saw, Tool and 
File Manual"’—tells how to choose and use 
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VLL FIX THAT 
IN A JIFFY! 








Canned Wood Makes Home Repairs Easy 


Anybody can do a fine job of repairing quickly—broken chairs, 
loose casters, holes in wood, nicks, cracks, 

screw holes, loose drawer pulls, ete. with this @ 
canned wood that handles like soft putty 
and quickly hardens into wood you can 
drive nails and screws into, 
paint, or carve. Try it. Paint, 
hardware and 10¢ stores sell 
PLASTIC WOOD in l0¢ and 
25¢ tubes, 35¢ cans. 



















«NOW ONLY REAL ENGINE VALUE 


cay S$BCO | AF Over 7,000 GHO Gas Engine 
Kits have been sold at $8.50. 

f - i Now is your chance to buy the 
‘sf 4 New Improved kit for $5.00. 
Set ri Absolutely complete with coil, 
“en , plug, etc. Send only $1. Shipped 
ag - Exp. Coll. for balance same day. 

. Catalog 3c. 


DEALERS WRITE. 





A SCREW DRIVER IS THE ONLY TOOL NEEDED. 
AVERAGE ASSEMBLY TIME 30 MINUTES, 

GHQ MOTORS, 854A East 149 St.. New York, N. Y. 
BARGAINS! BARGAINS! 
s (Movie or Still), Projec- 
graphic Access Get 
1s today. Trade- 

ins accepted—liberal allowa: made. 
NEW YORK CAMERA EXCHANGE 
109 FULTON ST., NEW YORK CITY, DEPT. MxX11 


SINCE 
1890 











CANDID BARGAINS 


CAMERAS 
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| ‘0 A Bronze Box And Lid 


[Continued from page 114] 
mold in the usual way with the half-inch rod in 
place. When the flask has been packed and 
smoothed off, the rod is withdrawn, the flask top 
lifted off and the pattern removed. Then the 
| top half of the flask is replaced. 

The best proportions for aluminum bronze are: 
88% of copper and 12% of aluminum. Before 
pouring the metal, skim off all slag to prevent 
blemishes. After pouring, let set for a minute 
then knock off the sand and dip in water. Use 
the two-inch center shank to hold the box in the 
metal lathe. 

In like manner cast the lid casting, making sure 
that the same metal proportions for the alloy are 
used so that the finished job will have the same 
tone of yellow as the box casting. 

From here on, it’s just a matter of machining 

[Continued on page 145] 


The MI Music Booster 3 


[Continued from page 96] 
The 6B5 power tube also consists of two triodes 
dynamically coupled internally, and, at its operat- 
ing voltage of 325, delivers 5 watts in Class A. 
This tube requires no cathode bias and draws no 
grid current, so the design of the amplifier be- 
comes simple and economical. The coupling con- 
densers are mica, the values specified being de- 

[Continued on page 146] 





Unravel Secrets Of Bee Life 








[Continued from page 107] 
. being sure to sever each one exactly at the 1 
and ich the two small il segments so that « 
pe e will be complete. Boil these legs in a 10 s 
! issium hydrox (caustic potash) f te 
til the color, soft i 
1 more or less translucent, using an evaporating 
Il scarded tin um ¢ ot! ve 1 suitable t 
ve fi A t experience 1 l neces 
is eusy t t i th th ste 1 boil the 
‘ ; the acti must be checked in time. 


[Continued on page 142] 


Using Exposure Meters 
[Continued from page 139] oS 

















from 5 to 650 and to get the two readings bala 
will give the exposure which is normal tor 80, w 
1/80 second at t.4.5. | 

A mistake often made 1 be is to comy | 
meter with another. In ma cases two meters of difterent 
make will not agree. There is even marked variation betwe 
identical meters ct the s 

With eve neter th s pet 
The exper ed phot " 
meter, makes a test usi F 
example, he is ing supe f 24 
When he deve a film, 

een too little, he makes 
try 16 or 20 as the factor for r-sensitive instead of - 
If he finds that he has over-exposed he will then mak 
practice of shooting super-sensitive at 32 or even at 4), 4 
other types of m will be compensated for cor voncding 
The one evidence of intelligence in using exp 
is to verify the published factors against your own 
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Life 


OWN A ROYAL 





Believes Royal helped 
him get ahead! 


Ps 
Royal J] started typing 
TI 


/ my reports v€ 
liked it. Soon I had a 
larger territory, Now T 
have 5 men under me.” 
J 


Glad they picked 


a Royal 
“All of us use our Royal 
Portable—Junior for his 
homework—I to work 
out assignments for 2 
correspondence course 
which ]'m taking 


Ideas typed on Royal 
bring raise 


“Ideas count where I 
work, Since IT got my 
Royal, I've typed mine 
out, Already I've had 
one raise, and I expect 
another.”” 





“The day T ¢ my 


Only a Few Cents a Day 




















FREE HOME TRIAL vor eveav 


MEMBER OF THE FAMILY! A Royal Portable will help you write 
faster, think faster. A practical, modern necessity—it’s an opportunity 
for a better, brighter future! A chance to do more, be more! 

Without risking a penny prove—tright in your own home—that a 
Royal will help you—whatever your business or profession—help you 
to set down your ideas and reports legibly, impressively. Prove too, that 
it will help the children with their homework . . . help every member 
of your family with their writing! 

READ WHAT ROYAL GIVES YOU! Standard, full-sized 
keyboard. Easy, effortless action, Touch Control, Finger Comfort Keys, 
Genuine Dust Protection, Automatic Paper Lock, Touch-set Tabulator 
and many other office typewriter features. Tested, proved, guaranteed! 


FREE! royal’ s Instant Typing 
Chart. shows you how to type 
RIGHT, INCLUDED withevery 
Royal Portable at no extra cost 
—a handsome, all-weather, triple- 
convertible Carrying Case. 


SEE what a Royal will do! Then 
own it on your own terms—cash 
or only a few cents a day! 
coupon today for full details of 
Royal’s offer—prices, terms, Free 
Home Trial—everything. No 
obligation. 















ROYAL TYPEWRITER COMPANY, Inc., 

Dept. C-771, 2 Park Ave., New York, N. ¥. 

Tell me how T can own—for only a few cents a day—a latest model Royal Portable— a 
with FREE HOME TRIAL, 

(DO YOU OWN A TYPEWRITER NOW? Then make it help pay! Write Make and 4 
Serial No. on coupon margin for full trade-in value 4 
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address clearly. 
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MI BLUEPRINTS MAKE THE 


Large blueprints of many of the construc- | | 
tion projects described in MECHANIX AT LOWEST PRICES! 
ILLUSTRATED are available at low prices. Catalog—it includes Everything in 


H +4 4 | Book! 32 w sets as low as $6.95— 

Because they greatly simplify work in the Hook! 62 neve sets as, low as $6.00 
| AC, AC-DC, 6 volt, 32 volt battery = 

° } a t omplete new line o 

shop they are popular with MI readers ue eee co eaaas aphs, phonoradios, 
ete.; new Build-Your- = n = s—100 — 

ohe ams d projects! ver 1,000 parts 

the world over. A booklet describing all new Sound Rystems, hmotene SS y a... 
Send coupo 


of these plans in detail is free for the ask- 
ing; write today for your copy. 
Simply say, "Please send me the MI Blue- 


print Booklet," and write your name and 


FAWCETT PUBLICATIONS, INC.., 


Fawcett Building Greenwich, Conn. 



















FREE ! Meds 199 
RADIO CATALOG 


EVERYTHING IN RADIO 


Send for the new 1939 ALLIED 


Radio in Radio's Most Complete 


Equipment, books, tools, etc. 
now for Free Catalog! 





We can, sup- 
r 





piiice Radio Corporation 
Dept. 6-1-9 

833 W. Jackson Bivd. 
Chicago, tl. 
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Unravel Secrets Of Bee Life The 


[Continued from page 140] 



























Then it is im to wv t legs thoroughly in 
veral changes t wat to get rid t the potash; 1 
water is still better. Pla next in 50° ilcohol t i 7 
one drop of hydr re acid has been added to neutral 
any remaiming trace t potash, ar lo this ina $ 
\ h glass, as posi f the legs now needs attention 3 Ibs. 1 
Alcohol will harde ul » each | must be straight 
or bent until ived position, then weieiea | 2 =? 
witl mall strips cut from a microscope slide with a glass 3 oz. S 
- cutter. . ; c Ss , 
e . After one or more hours, the length of time not being 5 Ibs. ; 
7 Critical, 1 tte off the acid alcohol and replace with 70 10 Ibs. 
cl ale 1 ( tinue lehydrati through tl 
— series to xylol, lt | ‘ longer in each: transfe . 
the legs to a slide ar ount all thr on one slide, arranged Weig] 
ar in cor t order. C bits of a br 1 glass slide | galvani:z 
HOUSANDS have found io 1S COV props 1 apply thick balsam and allow plenty | * . 
f time for di ' water. 
microscopy a fascinating per- t SOs Oren —s " P 
sonal home hobby A new 20- Inspection of the finishe 1 slide will show many structures | amount 
page booklet tells what to look nt l s that put t r tar number of diverse uses F oa 
for through a microscope, how yt ee, at itt stud t it 1s eat tun to watch the size 
to begin your exploration into i bee sely in the field and see these ingenious adaptations | ates fro 
the mystic unseen world. Write ! Space does not permit a full description her . : 
: ' ae . , it 
for your free copy today but 1 one in almost any textbook of biology or Me 
] will 1 7 Saf nrenatins he antenna alwa\ 
At left, precision Bausch & Lomb — 5 hea ae aie ek eae it : 
Model R Microscope, 75 to 300 — Be yaw > aan tak cone Once 
ae ri nid ty — pect . pollen ¢ und pollen basket on tl all that 
ade pcreneatlrcey “tpt _ 1 h hay to do with the collection, tra h 
nicroscopes, $ 14.5010 $774. 5¢ : ~ ’ on the 
stata + hic tion g of pollen in its journey from flower t ‘ : A, 
BAUSCH & LOMB The third type of slide to be discussed here requires c ing poir 
aiderals one anol } ckil and inenives atainine i 
3 BAUSCH ST., ROCHESTER, N. ¥ ditt ~p gree del ae kill, involves | st allow th 
|} of the entire stingi: he ) tells w then re 
| amply repay the ef eces f cill ¢ f y drow: water t 
| hot > 7 ter low + rot in > ‘ 7 
|} it in a bottle of wate All it to rot in the water f . 
BAUSCH & me) ’,):3 | 24 hours, then place in a Syracuse watch glass of fr allowed 
wate Grasp the sting of the bee with a forceps held metal, < 
| the right hand an 1 pull gently, at the same time pressing | describe 
1, | | C R '@) Ss c '@) a b 4y lichtly on the abdomen of the specimen with the left re . 
finger. This should expell the whole works intact, cal actic 
inasmuch as several trials may be necess ry, it w ill be we parts ch 
to have a supply of soaked specimens ready in advance i how 5 
use of failures. ; ny r 
[Continued on page 148] ume in 
small pa 
be selec 


Win Air Trip To Hollywood |‘, 


ae = necessar 
[Continued from page 71] b " 
: urner, 
greatest hero, or that Rickenbacker, Luke, or | oq re. 
some other World War ace deserves that rating When 


Write about any man you believe to be worthy | jittle mc 
of the title “Aviation’s Greatest Hero”, but be wommer 
sure to explain why you selected him. Con- | can pe y 
testants’ letters will be judged on reasons givei | exceed | 
for the selection made, and for sincere expres- wash th 
sion. Fancy language will not count. Write your | any greg 
entry with pen and ink or use a typewriter. 





RESERVE YOUR CATALOG NOW! CONTEST RULES The 


Blue prints have been O. K.’ed, working models 


have passed the rigid Atlas tests, and the new Atlas Anyone except employees of Paramount Pic- 
developments for 1939 will soon be off the pro- aay i a slieati » oe . “ e * ' 
duction line. What are these developments? tures and Fawcett Publications can entet the Martin ; 
How will they benefit you in your business or in contest. The prizes will be awarded to the 21 chinery 
your home shop? Be one of the first in your _ , : ini 7 ; se send . 
community to have complete information. Write persons W ho, in the Open of the judges, sen® | ‘ory at 
today to reserve your copy of the new 1939 Atlas in the most nearly correct answers to the ten | experim 


aviation questions listed in the box on page 7! (Colone 


ATLAS PRESS CO. and the best 25-to-50-word letters on the subject decortica 
1152 N. Pitcher St. — Who Is Aviation s Greate: t Hero? _ | ing mack 
Editors of this magazine are the judges in this | into piec 
contest and their decisions will be final. No’ is such ¢ 
te ed entries will be returned. Contestants have until macerati 
ARBOR PRESSES - SHAPERS midnight of December 27, 1938, to mail in thei? with ser 


[Continued on page 146] 


Catalog. 







Kalamazoo, Mich. 
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The Amateur \astnansncmsanant 


Continued j rom page 77 
pag 


Formula No. 1 
The Rapid-Penetrating Process 


3 Ibs. 1 oz. sodium hydroxide (caustic soda flakes) 
1 Ib. 1 oz. trisodium phosphate 

3 oz. sodium chloride (common 
5 Ibs. 1 oz. sodium nitrate 

10 Ibs. water (1 gallon weighs 8. 


salt) 
355 pounds) 


Weigh out all the chemicals, place them in the 
galvanized tank, and then add the ten pounds of 
water. It will be found necessary to increase the 
amount of chemicals and water in proportion to 
the size of the tank used. But as the water evapor- 
ates from heating or from standing any length of 
time, it is necessary only to add enough to keep 
it always at a certain level. 

Once this formula is prepared in the tank, 
all that you need to do is to heat the tank 
on the gas stove, bring the mixture to the boil- 
ing point, drop the metal parts into the tank, and 
allow them to remain for ten minutes. They are 
then removed and thoroughly washed in hot 
water to remove any traces of the chemicals, 
allowed to dry with the heat remaining in the 
metal, and given a coating of the prepared oil 
described in Chapter XXIII to kill further chemi- 
cal action. (one part lanolin (anhydrous) in two 
parts chloroform and add six parts of benzine). 

Any number of parts can be blued at the same 
time in the large tank, but when a number of 
small parts are to be blued, a small vessel should 
be selected which can be partly filled from the 
large tank; and when the smallest parts of a 
single firearm are to be blued, it will be found 
necessary only to heat the vessel over a Bunsen 
burner, or over a gas stove, to produce the de- 
sired results by boiling them for ten minutes. 

When the solution begins to lose its strength, a 
little more sodium nitrate should be added (the 
commercial sodium nitrate used as a fertilizer 
can be used), but the total amount should never 
exceed the figure given in the formula. Never 
wash the metal parts in a lye solution to remove 
any grease; use a caustic soda solution instead. 


The Mummy Cloth Mystery 


[Continued from page 61] 
Martin J. Connolly, who has decortication ma- 
chinery in operation in an experimental labora- 
tory at Live Oak, Florida, where a 65-acre 
experimental ramie farm is located. 

Colonel Connolly’s “mechanized fingers” for 
decorticating ramie consist of an electrical break- 
ing machine which breaks the dried ramie plants 
into pieces 2 to 3 inches long. The arrangement 
is such that the ramie fibres run through mighty 
macerating maws—powerful corrugated rollers 
with screw regulators that govern the pressure. 

[Continued on page 154] 


When Answering Advertisements Pleas 





HO Peg ae 
THE BEST BUY IN RADIO 








Thrill to building your 
own broadcast receiver. 
Thrill to performance 
that outstrips many a 
“store bought” set. A 
couple of hours is all it 
takes to assemble this 4- 
tube AC-DC TRF re- 
ceiver. All parts are fur- 
nished, including 5” 
magnetic speaker. Tone 
is unusually clear, vol- 
ume ample. Send for FREE catalog that describes 
in complete detail this and many other values. 











Radio triumph of the 
year is this 1939 Lafa- 
yette. A “‘midget”’model, 
with cabinet of smartly 
molded plastic, its five 
hi-efficiency tubes give 
you 7 tube performance. 
Lafayette Model C-39 is 
truly a standout buy. A 
few features: Automatic 
Volume Control, new 
Wave Trap, illuminated 
» Dial. Fully described and illus- 


ac D\vetee in our FREE catalog. 
ot * The catalog that has 


\ FREE everything in radio. You 


save on everything you buy. You 
have more than 50,000 items to 
: choose from. You get value far be- 

ws\ yond price. Send for your FREE 
copy of our new 1939 catalog today. 


WHOLESALE RADIO SERVICE °° 


NEW YORK, 6. v. e CHICAGO, ILL. ¢ ATLANTA, GA. 
100 SIXTH AVENU 901 W. JACKSON BLVD 265 PEACHTREE STREET 
BOSTON, MASS. » BRONX, N.Y. @ NEWARK,N. J. @ JAMAICA, L. 1. 
§ WHOLESALE RADIO SERVICE CO., INC. v 
4 100 SIXTH AVENUE, NEW YORK, N. Y. vat 
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THOUSANDS EVERYWHERE 
ACCLAIM THIS 


New Psycholo, 
Of Life ‘al 


Have you unrealized hopes? Does the 
tomorrow of your ambitions and desires 
never seem to come? Are the better things 
of life always jus t be -vond your re ach? 

Times have changed—but have you? 
Change your old form of thinking. Adopt 
a new psychology of life and MASTER 
YOUR PROBLEMS, It takes no greater 
mental effort to achieve results when you 


know how. 

Let the Rosicrucians show you, as they 
have thousands of others, how by the use 
of simple laws you can apply the same 
powers of your mind to bring about 
startling changes in your life. If you are 
sincere in your desire, address a letter 


for the free Sealed Book, It will point out 
how you may obtain this most helpful 


information, Address: Scribe yy. N. P. 


The Rostcructans 


-~-AMORC- 
SAN JOSE, CALIFORNIA. 





[Perpetuating the Ancient Rosicrucian Secret Teachings | 












4 ONLY 7 DAYS 


‘LL PROVE 
1 CAN GIVE You 
A BODY LIKE MINE! 
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I ‘Risk My Neck For A Thrill 


[Continued from page 139] 

In “Perils of the Highway” I crashed about 20 
automobiles. Ren ’em down hillsides, mountains, 
valleys and rough fields. This was a safety pic- 
ture filmed for the National Safety Council of 
Chicago. 

Why do the movies use so many stunt men and 
doubles? Well, take a striking example. It was 
the time Dick Grace, one of the best known 
stunters of all time, broke Hoot Gibson’s back 
It happened during the filming of a Western pic- 
ture. In a kitchen fight Hoot (who at that time 
insisted on doing all his stunt work himself), was 
pus!.ed over a table by Grace, who portrayed the 
role of the villain. In the terrific struggle one of 
Hoot’s vertebrae was broken. This was back in 
1929. Since then the movie magnates have placed 
a clause in the contracts of virtually all stars and 
featured players that prohibit them from per- 
forming any stunt that may prove dangerous. For 
it is obvious enough that if the star is injured, the 
entire production is tied up and thousands of 
dollars keep pouring out for salaries, property 
rentals and so on, with very little being accom- 
plished in the way of progress for the picture. 

Are movie stunts real or faked? Most of them 
these days are not faked, contrary to popular 
belief. This is because the camera eye is many 
times more penetrating and revealing than the 
human eye. So in order to achive the realistic 
effects which the movie-going public has come to 
demand, stunt men must be utilized. They must 
be highly trained in both mind and body for every 
conceivable type of life-risking feat. Last year 
at a state fair in Minnesota, I took a number of 
tests showing my reaction time to various stimuli 
while driving a car. I had the quickest time of 
anybody who took the tests. 
well. For a fraction of a second means everything 


in the life of the stunt man. 


ALL THIS Your 35mm negatives developed in Champlin’s 
No. 15 formula... 2x5 enlargements o 
FOR ONLY entire 36 exposure roll... your cartridge re 
$ 00 filled with new loading, all for $2.00. 
Send FILM or write for free mailing bag 
Dept. oad 147 W. 40th St., New York City 
OTO GRAPHIC SERVICE 














w pr on modern 40 


FREE BOOK 
NEW PROFITS FOR 
WELDING SHOPS” 


BUILD A PAYING BUSINESS or Your OWN 
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Indoor Bicycle Exerciser 


[Continued from page 134] 

ment to the block with woodscrews. Before as- 
sembling this, bend and drill a piece of metal 
1"x3/16”x14” long. Bolt this piece to the wood 
block then screw the metal shoe in place as shown. 
Bend the bracket and bolt it to 
Locate the shoe assembly directly over the center 
of the wheel and drill a 7/32” hole through both 
members of the rear fork. Cut two pipe spacers 
from 14” pipe to prevent any side play and as- 
semble, using a 3/16” bolt about 442” long. 

Grind off the round head of a carriage bolt 
(44"x4” long) and drill a 44” hole through the 
head. There should be at least 3” of thread on 
this bolt, so you may have to cut additional 
thread on it. Then select a tension spring about 
4” free length from a screen door spring and 
loop one end through the 4s” hole in the bolt. 
Bolt the other end to the hole in the mud-guard 
support bar. Now insert the long bolt into the 
hole in the end of the lever and add a wingnut. 
An initial adjustment may be necessary here and 
this may be done at the spring. The lightest ten- 
sion should be when the wingnut is down. Bend 
the lever if the shoe has any tendency to bind 
in the loose position. 

In the event that you wish to make the saddle, 
the drawing shows the half-plan of a suitable 
shape the base of which is a piece of 58” plywood 
cut to this shape and drilled for two angles. The 
wood is padded with felt or other material and 
covered with leatherette, tacking this to the bot- 
tom. Then bolt the angles on the saddle to the 
saddle post via a standard saddle clamp. 


&# Bronze Box And Lid 


[Continued from page 140] 


in the metal lathe. Fit the box casting in the lathe 
chuck, bottom side out, center and machine off 
the center rod and the bottom. Then reverse and 
turn the inside and top lip to shape. Speed up 
the lathe and polish with No. 000 steel wool and 
finally rub it at high speed with a cloth on which 


the lever. | 


pumice has been applied. Then, machine the lid 


to fit. 


off the rod of metal which fills the hole in the 
mold left by the half-inch iron rod, machine the 
half of one side then reverse in the chuck, using 
strips of copper or brass between finished sur- 
face and chuck jaws to prevent marring. If you 


Another way to turn the box or lid is to cut | 


wish you can turn a small knob on the top of the | 


lid. Finally, polish with a buffing wheel at high 
speed on which pumice and beeswax has been 
rubbed. 





A new kind of paper for photographic prints 


is said to be really durable, neither turning yel- 
low nor brittle. 





{s STOP! DoN’T 
PUT IN ANTI-FREEZE 
TILL YOU CLEAN 
OUT THAT RADIATOR 


ween SANI-FLUSH! 














Never put anti-freeze in a dirty radiator! 
The engine will overheat. You'll lose the 
anti-freeze and you may cause expensive 
damage to your car. It’s easy to clean out 
the cooling system of your car with SAnti- 


Fiusn. It costs only 10c. (25c for the largest 
trucks and tractors.) It takes only a few 
minutes. 

Pour Sant-FLusn in your radiator. (Fol- 
low directions on the can.) Run the motor. 
Flush once. Refill with anti-freeze 
solution. Then you're all set for the winter. 
Sani-FLvsn is safe—cannot injure motor or 
fittings. You'll find Sani-FLusu in grocery, 
drug, hardware, and five-and-ten-cent stores. 
The Hygienic Products 


5! fe 
CAUSTIC 


BRINGS OLD FRIENDS 
TOGETHER 


@ Holds permanently on china, 
giass, wood, metal, leather, pa- 
per, fabrics. Transparent, flex- 
ible, waterproof—not affected 
by heat. Dries quickly. 
Ideal for model making 
as well as for mending. 


Drain. 


25e and 10c sizes. 
Company, Canton, Ohio. 


Sani -Flush 


KEEPS RADIATORS CLEAN 
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workers: 
Be sure to write 
for this remark- 
able 100 page 
catalog. Full of valuable infor- 
mation including the newest, 
latest ideas for wood workers. 
Thisto 5 mer pte contains the most com- 


‘ g supplies in the 
is ct 
» import 
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Write for this jes i t 
CATALOG-10c.  hard- scroll sa 


Wonderful, entertain- 
ing, healthgiving hobby 
f | ; a y 





' ‘ en 

profit maker for at 1/3 store prices. Send 10c. 
e time. You can 

rt with a $1.98 Craftsman Wood Service Co. 


out fit, 2748 S. Mary Street, Chicago, Hl. 


enjoy BEAUTIFUL 


Natural -Looking 


FALSE TEETH 
rN LOWEST PRICES 


SEND NO 









e —B AIL jor’ 

» No.1 ' FiT- RITE Dental Pi: ates for men 
“and women— from Leng taken in 

DAYS’ your home “i housands of pleas ¥ patro MONEY- 
TRIAL BACK GUARANTEE YOU'LL BE SATISFIED. 
Monthly payments possible. FREE mouth- forms,easy 
directions and catalog. WRITE TODAY! C.T. Johnson, Pres 
UNITED STATES DENTAL GOMPANY 
Dept. 11A41, 1555 Milwaukee Ave. Chicago, tl. 


60 POWER TELESCOPE $2.19 


VARIABLE EVEPIECE. 20X—40X—60X 


NEW! Three telescopes inone. 3 different mag- 
for t a-bright 









s ameat tions ° ) power tr 
images w pe : Most 
rang we 
object ful made 

Lael for anywher 
or) time near the money. Clos 







to less than a fot in length nie tiple 
system. 0 mm. objective lens. 5 se the n 
Directions included for using as a compound © “ 
r merican made, We pay the postage. Only $2 
Microscopes. Binoculars etc. FREE ok reer 
“‘Wew York, N. Y. 


Cataing of es 
Ss Ww. 27t St., 


BROWNSCOPE CO., Dept. 711 


E PrintYourOwn j 


( . 

labels, paper, cit rs, tugs, ete, 

ve mor nd time. Sold direct 
DRILLS — GRINDS — SANDS — SAWS 
POLISHES — SHARPENS — CARVES 


factory only. Junior Outfit 
The new WHIZ Siscrare TOOL is the handiest 
l ever mace felicate instrument 
t a real rt ed = a ly effective for both 
power and preci 1 work. Drills ther h 14 in 
i ] plate r c i w engrave ntr ate de- 
' y y ndles any ateria letals- { 
*lastics-Glas cel s time 
4 any k . 


Print for Others, Big Profits 
Pays for itself in a ~~ time. 
— rules s« “ w free 

log of o utnts and ait “Getails. 


KELSEY PRESSES, D-9, Meriden, Conn. 











f m i 
$9.00. S« nlor outst 
I» por nised printing like 
avin = wile any of our presses. 
“ is Ante y 
Bl inate 
AL v — « 





verful, triple-geared motor We rth ‘its: weight in gold.” 
ST \NDARD MODEI vit Nor 50 different access ° 
sta antly interchange le Special tr oe du ote wy Price for limited tit e, 


FREE *: "Guarantees ~~ one year. 
Ae i 


lishing wheel. con t ’ 
vow We WH ll send C.0.D if desired 
MONEY BACH GUARANTEE 
ecial 2-SPEFD MODEL combines Normal Speed and 
a h Speed in one outfit (uses 200 accessories) only $8.95 
mmplete. with same accessory outfit (value $2) FREE 


New York 





ordered 
“o!DAY TRIAL 








PARAMOUNT PRODUCTS CO, Dept.11-B, 48 West 48th Street, 





Win Air Trip To Hollywood 


[Continued from page 142] 
entries, and the winners will be announced jn 
the March 1939 issue of MECHANIX ILLUSTRATED 
Address entries to: Contest Editor, MEecHANix 
ILLUSTRATED, 1501 Broadway, New York, N. Y 


PRIZES 


First prize in the big “Men With Wings” con- 
test will be the free round-trip airline trip to 
Hollywood, California, as well as the added treat 
of visiting the Paramount Studios, meeting movie 
stars and visiting the Douglas Airplane Company 
plant in Santa Monica. 

Second prize will be a famous World’s Champ- 
ion Baby Cyclone miniature gasoline engine for 
model planes and boats donated by Aircraft In- 
du.tries of Glendale, Calif. 

Third prize consists of a complete kit of parts 
for assembling a six-foot Comet Clipper gas- 
powered model airplane (less engine) donated 
by the Comet Model Airplane Company of 
Chicago, Il. 

Fourth prize will be an Atwood “Phantom” 
miniature gasoline motor donated by Phantom 
Motors of Los Angeles, Calif. 

Seventeen other excellent prizes, in addition to 
those mentioned above, will be awarded to the 
17 persons who, in the opinion of the judges, send 
in the next best correct answers and most inter- 
esting letters. 

A complete list of prizes will appear next 
month, but right now the thing to do is to see 
the picture “Men With Wings”, answer the ten 
questions listed on page 71 and send them to the 
entest editor together with your 25-to-50-word 
letter on the subject mentioned above. 


The MI Music Booster 


[Continued from page 140] 

signed to provide amplification flat to within 1 db 
from 50 cycles to 10,000 cycles for each stage, 
with the grid leaks shown. If higher values of 
grid leaks or coupling condensers are employed, 
the amplifier is likely to “motor-boat.” The imput 
stage plate circuit is filtered by R5 and C2, for 
stability. No filter is required in the second stage 
—in fact, it would cause instability. 

The entire amplifier is assembled on a panel 
measuring 4 by 1414 inches. The layout is shown 
in the photograph. The tall electrolytic condenser 
unit contains C6 and C7 which should be con- 
nected in parallel for the first power supply filter 
section. The smaller condenser unit contains two 
8 mf. condensers of the same rating. Because the 
larger can dissipates heat better than the smaller 
one, it is used where the voltage is highest in this 
particular layout. 

The speaker has a tapped field coil which is 
used as the filter choke. The blue and black leads 
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*k leads 


include 1,800 ohms of the field coil required to 
give proper voltages and speaker excitation in this 
design. The output transformer also is tapped. 
The 6B5 should operate into 7,000 ohms which is 
secured by connecting the green and blue primary 
leads as shown. The secondary leads should be 
connected across the terminals marked “M” on 
the output transformer. All unused leads should 
be taped individually. 

The overall gain of the amplifier is over 82db. 
This is plenty for low-level double-button carbon, 
Velotrons and many diaphragm-type crysial 
mikes, but a pre-amplifier will be necessary for 
sound-cell crystal or lew-level velocity tyves. 
The contact microphone with which this out-it is 
designed to be used is rated at minus 40 db so 
there is plenty of reserve gain in the amplifier. 

Full instructions for attaching the microphone 
to various instruments are included with the 
mike. For tap-dancers, the mike is simply placed 
on the floor near the dancer. 

Many other applications can be made of this 
apparatus. It can be used for locating noises due 
to friction in bearings, amplifying clock ticks, 
picking up speech vibrations in wooden partitions, 
etc 

There are no particular constructional difficul- 
ties. The speaker is first mounted on a Celotex 
baffle which should be from 12 to 14 inches square. 
The speaker assembly is then screwed in place. 
The amplifier shown was built on a piece of quar- 
ter-inch wood veneer strip. It was found neces- 
sary to ground the power transformer core to B 
minus to eliminate a slight hum. No external 
ground is necessary. 

An external volume control, operated by foot 
ra‘her than by hand, can be obtained from th 
microphone manufacturer if so desired. This 
leaves both hands free to play the music instru- 
ment. In the apparatus shown, both the volume 
control and mike jack are located on the side of 
the carrying case. 

This apparatus is intended for moderate amplif 
cation at high quality rather than deafening vo - 
ume. In very noisy surroundings with the weaker 
plectrum instruments, additional amplification 
may be obtained by using a matching transforme 
between the mike and the input circuit of the 
amplifier. The microphone shown has an im- 
pedance of 2,000 ohms. A transformer with one 
2,000-ohm and one high impedance winding can 
be used to provide additional step-up. Or a low- 
imvedance mike, also available, can be employed. 

For small string orchestras, several microphones 
may be paralleled and fed into the same amplifier. 
Each may be separately controlled so that the 
music from any one or more instruments may be 





emphasized. 


It is possible for blood to flow through the hu- 
man heart at the rate of 8 gallons a minute, as 
against the four gallons of water flowing through 
an ordinary kitchen tap in the same time. 


When Answering Advertisements Please 
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SEE THIS SENSATIONAL NEW 
PORTABLE TYPEWRITER 


Be among the first to own the 


NEW SPEEDLINE CORONA 


Lives up to its name, in looks and 
action both. Many exclusive features, 
including famous ‘Floating Shift’ — 
also Touch Selector, Piano Key Ac- 
tion, etc. Be up-to-the-minute— own 
a Corona, for as little as $1.00 a 
week! All dealers—or mail coupon. 


LC SmitH & CORONA TypewrITERS INC 
Desk11, 187 Almond St., Syracuse, N. Y. 
I'm thinking of buying a Speedline 
Corona. Please mail free booklet. 















MYSTERIOUS 


Boys! 


brings you 


The Mysterious Erectorscope 
sights so surprising, so 









mysterious, so uncanny you can 
scarcely believe 
your eyes. One ERECTORSCOPE 


second you see 
only a blur — the 
next second you 
feel you are so 
close to mighty 
mechanical mar- 
vels you can reach 
out and touch 
them. Free—with 
big catalog of new 
All-Electric 
Erector. 


THRE iS SNAZZY 




















RUSH COUPON 
OR 1¢ POST CARD 


GILBERT HALL OF SCIENCE 
16 Erector Square 
New Haven, Conn. 






Quick! Send me Mysterious Erector- 
scope and catalog on sensational new 
All-Electric Erector—both free. 


Rn a5 5 wri kee ante eee ae 
PE hex 5 5.4 eee eee okeeeaee 
City.. State 

November Me y —_— 
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Cheaper HEAT 
Without COAL, 


New ay orl Fits any Stove 
or Range — 30 Days Free Trial 
Remarkable invention burns 96% air, 4% 
of a cheap variety of oil obtainable every= 
where. Does away with coal, wood, ashes, 
dirt and drudgery. Clean, silent, quick, like 
gas heat. 3 times hotter than coal and 
cheaper. Temperature controlled. No more 
getting upon bitter cold, wintry morn- 
ings. Many automatic features. No gas or 
electricity needed. Safe as any ordinary kitchen range. Easy 
to install—no dam: ace i stove—simply sits in firebox of 
any stove, range or bea Costs just a ley cents a day to 
operate. TRY 30 DAYS. AT OUR RISK._Low introductory 
price and 30-day trial. Write for FREE CATALOG. 
AGENTS and spare time wor : Oil heat saves money this 
year; people buy to save. fo cr free burner offer that 
starts you in business for yourself. Act NOW 
approved by Nat'l Board of Fire Underwriters. BRIGHAM 
OIL BURNER CO. 3664-M Forest Park, St. Louis, Mo, 











Inventions Wanted 
Patented or Unpatented 


We have been successfully selling inventions, patented 

and un a since 1924 Write for proof, and tell us 
what you ha 

CHARTER ED INSTITUTE of AMERICAN INVENTORS 


Dept. 5, Barrister Building Washington, BD. Cc. 

















ative in your k 

No experience 
Pile scant, simple work. Every busin 
pect. Advertising r embroidered on a 
treat sales feature. Ea ke good money 
ee 
at once including tee IT. 
im mediate! BE DOVE GARMENT Co., 
801 So. Fourth St., Dept. 707, Kankakee, til. 








AMAZING MACHINE 


“Intermittent Vacuum’"’ 


hir at 
wlete. Write quick for 


NEWPORT, KY. 






ome. Only $9.95 < 
FULLY Sg FREE TRIAL OFFER. 
| GUARANTEED “"™ RAND, DEPT. P-1660, 





$1.00 Genuine POLAROID Type 12 $1.00 


now available 
Make any 
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w shape with a sciss¢ r nife. 
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4 sq. in. 12x12 ine? 1 stpaid. No 
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HARRY ROSS «2 w. West gots ws Ne ~y #. City, N. ¥. 
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Unravel Secrets Of Bee Life 


[Contir vued from “page 142] 
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by the pipette method to check « action ar 
remove excess stain. Oversta g rected 
adding one drop of hydrochloric acid to the washing water, 
but this bie ach will act rapidly and must in turn be checked 
and washed out bef« re it goes too far. Add a tiny pinch of 
soda to the last washing water, if acid is used, to correct 
any remaining trace of the acid, then pass im_ success n 
through the graded series of alee hols—50, 70, 85 and 9 


gths, five minutes in each. 
alcohol for five minute 
use carhol-xylol (melted carbolic acid 
xylol, two parts), then in either e: 
five additional minutes, after which 
specimen to a slide. This is hest done 
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or with blotting paper, add balsam and cover glass props 
then the final cover glass. 
When you study this slide and work out the parts 
will oars e the full signi ce of what hap 
a honeyhee backs up and 4 s! You will f no 
on the oe ified 





stre! 


Apply ‘ab solute 






ps of xylol on the 










since it is a modified egg-layer and her 
Aned to the female sex, and will no doult recall Kipline’s 
classic remark about the female of the species. Likewise t! 
rone and queen, since they ging afield, lack the 
adaptive stri 1 the three legs. 
The pare oo Se wing 
or leg t ype, those iter — 
this time * bec use t s 
The cornea of the 
to show the numerou 
the mouthparts, to be 
mounted withe it either pot 
Tt hixing, i 
designed for both chewing 


ate and ingenious. 






















dissec 





dehydrating 





Build Ue Be Coast Guard Bc Boat 


[Continued from page ye 136] 

The shafts can be made from a length of brass 
tubing, or ready-made assemblies can be pur- 
chased from most model supply houses. The two 
outer shafts are 514” long and the center one is 

3” long. The center shaft should be inserted in 
a hole in the rear end of the keel. No tube 
is used for this shaft. 

The shaft hangers can be made of cardboard or 
metal cut to the shape shown in the detail draw- 
ing. Remember that when all the shafts are 
placed, they should be at the same angle. The pro- 
pellers can be made of cardboard and wood, but 
the ready-made variety can be purchased so 
cheaply that usually it is not worth while to make 
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Details of propellers, hangers and rudder. The rudder can 
prop & 
be made either of wood or metal. Wood may be preferred 
because it can be worked more easily than metal. 


them. One left-hand and two right-hand pro- 
pellers are used. Fasten them to the shafts, 
the left hand propeller in the center. 

When making the rudder, use the squared 
pattern shown in the drawing. It can be made 
either of wood or metal, but wood is suggested 
because it can be trimmed to shape more easily. 

When the hull is finished, it is ready for its first 
coat of paint. If the two-lift hull is used, it should 
be taken apart and each piece painted with two 
coats separately and then fastened together per- 
manently with a good grade of glue. At least three 
coats should be applied, sandpapering with No. 
C0 before each coat. Do not sandpaper the final 
coat. The propeller shafts, propellers or hangers 
should not be painted if they are made of brass. 

The water line, or boot, is painted on a piece of 
high-grade gummed paper and pasted in place 
after the hull is completely dry. Then the hull is 
turned upright and the deck is marked off with 
a hard pencil to give the appearance of plank- 
ing. 

Dimensions and positions of the fittings are 
shown on the drawings. All deck houses are solid 
pine, but they can be made of cardboard if de- 
sired. Each fitting should be cut to size, painted 
and then glued in place. The cowl ventilators are 
carved from bass or balsa wood. They are faced 
with a small dise of cardboard as shown in the 
drawing. The ventilator chart gives their heights. 

The guns are built up of dowel stick glued to- 
gether and mounted upon tripods of 1/16” square 
bamboo. Do not try to make them moveable 
Glue them in place on the deck and bridge. The 
rail around the bridge and atop the pilot house 
1/16” bamboo bent to shape and glued in place 
with quick-drying cement. 

The lifeboat is carved from a scrap of pine 
wood. It is painted white and a plain paper top 
is added to represent a canvas —s The 
boat measures 3” long, 34” wide and 5 deep. 
The anchor should be purchased. It is of the 
kedge type about 124” long. The bits are carved 
from 14” square bass wood, and stand 14” high. 
Their positions are given on the plan. The for- 
ward mast is 101%” high with a slight rake aft 

[Continued on page 150] 
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AUDELS Carpenters 
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THEO. AUDEL & CO., 49 W. 23rd St., New York City 

Mail Audels Carpenters 2 and Builders Guides, 4 vols., on 7 dave’ free trial. Tf O.Ke 
T will rer Lin 7 days, $1 sthly untal $6 is paid. Otherwise | will return thems 
No» obligation unless I am satisied, 
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SUCCEED IN LANDSCAPING 
Send for FREE Book on Landscape Gardening 


Full details about this profitable career for men or women, 
Study at home in leisure time, Successful graduates receive 
large fees, Students earn $5, $10, $15 a week while 
learning. Field uncrowdeg; initiative rewarded. 
Write today, giving age and occupation. 


AMERICAN LANDSCAPE SCHOOL 
6005 Grand Ave, Des Moines, la, 


BIG MONEY from 






I show you ho nerease » profits, 

or start your own ‘éunineas. I train 

you at home in spare time I show 

you latest methods. Give you facts 

that can be worth money to you, or to an employer 
already established in some branch of the poultry 
business, Men and women in small towns or suburhs 
will be particularly . latest scien- 
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. 32-page book, 
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SCIENTIFIC POULTRY RAISING 
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— EASY TO OWN 
















You’ve alw ays wanted to play this 





fascinating instrument. Now there 
io no vensen to delag Now you may 
thrill family and friends, with a 
chance to earn extra cas t « s 
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now there is a genuine DE 1GAN 
Mari imba (includis y complete, eas) 
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No 250 RIT, both drill and 
grinder with 5 accessories in 
carrying case Sie oS. 
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and ¢« n Write ‘for i 
circular. SPEEDWAY MFG. CO., 1860 S. S2nd Ave., Cicero, 


“QUICK ACTION” (1938) PERFECTED 
AUTOMATIC GAS LIGHTER 


450% Profit. We pay P. P. Charges 
$1.00 a Dozen. Rush 0c For 
Sample and Selling Plan 


Dozen $8.00 
Net Profit $28. 








Enameled 
Streamlined 
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Co., Desk MIG- Si, ‘Sractord, a. 











CUFEY SARA 


2 Mt MODEL OF THE FAMOUS CLIPPER Suu? 
Everything. including CARVED 
WOOD HULLS, Printed: Bebo 
Decks Cost-Metel: Life 
boots, Anchors, Bitts, Steering 
Wheel, Chains Mosts, Spore. 


BUILD THE 


Send tor Corming all idects new Modem Og 
(LAL AEROPLANE & SUPPLY COMPANY. WC 
22 West 19th Street 





“RECLAIMO’ 


“Oli d r Attached to 
eawees AUTOS-TRUCKS-TRACTORS-DIESELS 






wear out- 
mechanicall 








FREE TRIAL FOREVER’ 


Ordinary oil filters only remove solids and none 
of the other foreign destructive matter—there- 
by making frequent oil changes necessary. 


“RECLAIMO”— The Super Filter-Refiner 
keeps crankcase oil Clean and Oily indefinitely 
by removing solids thru filtration—and gasoline 
dilution, water, corrosive acids thru theuse of ex- Wm. Schealge Patents. 
haust heat. Oil is only added to maintain level. Attached in — 
of present oil filters — makes oil changing a thing of the pas 
T D or ENTHUSIASTIC OWNERS in al! parts of Prine 
country testify tothe amazing money-saving action 
of “RECLAIMO.” Read some of their remarkable statements in our 
FREE booklet ‘‘Oil Facts”—tells you more about oi! than has ever been 
revealed before and may save you a lot of money. Don’t Delay—Write 
TODAY for Booklet ona 9-DAY NO-RISK FREE TRIAL OFFER! 
RECLAIMO MFG. CO., 2306 N. Western Ave., Dept. N, , CHICAGO, ILL. 





Build | U. S. Coast | Guard Be Boat 
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and is made in two sections from dowels 14” in 
diameter, and 1/16” in diameter. Taper the lower 
part slightly, and bring the upper part to a gradual 
point. The crowsnest is a 144” dowel, 34” long, 
glued to the mast where the two sections meet. 
The rear mast is 4s” dowel, and is not tapered. It 
is 3” high, and is glued into a hole in the rear 
deck house. The cross-trees as well as the boom 
that goes over the life-boat may be shaped from 
1/16” dowel. Sandpaper them well and taper 
slightly towards the tip. Black thread is used for 
the rigging and 12 glass beads simulate the aerial 
insulators. 

The searchlight is cut from a short length of 

s” diameter dowel and is 12” long. When it is 
assembled it is *4” high. Deck hatches, two of 
them, are made of cardboard to the dimensions 
given on the plan. The hatch behind the main 
house is built up in three parts, the top, the 
bottom and center. The other is a square piece 
of cardboard glued to the deck. Mount a cowl 
vent on it as shown. There is a small piece of 
square cardboard beneath the forward gun. This 
piece is 34” square and is left unpainted. 

The running-lights on the top of the pilot house 
are made in one piece of cardboard bent and 
glued together. They are 7%” long, 3/16” high 
and 14” wide. 

There are four supports, or stanchions, of 1/16” 
bamboo that go beneath the bridge. Cut them 
off to the correct length and glue them in place. 
They are about 1” long. Do the same to the other 
bamboo braces that support the davit on the bow. 
The davit may be fashioned from a wire nail or 
bent from a length of 1” reed. 

There is a double hatch immediately before the 
pilot house. The hatch is built up of separate sec- 
tions of cardboard. The plan gives the size and 
position of the parts. Add a door to the rear of 
the pilot house. It is cardboard 154” high, and 
1,” wide. Border it with black paint or ink to 
simulate panels. It is glued to the left side, 
looking forward. 


Three 00 Gauge Model Cars 


[Continued from page 134] 

The window sash strips are cut from thin card- 
board. These strips are cut 14” shorter than the 
sides less the width of the doors. One strip is 
14” wide and the other 5/16” wide. Glue or 
cement them in place so that the right amount 
shows to form the sash in the window opening. 
Now cut a strip wide enough to fit between the 
strips already in place. Cut this into short lengths 
to form the sides of the sashes. The letterboard 
is a strip of thin card glued in place over the 
windows. The beltrail is a 1/16” strip of the same 
card and extends just to the doors. 

Aluminum casting for the ventilators on the 
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Pullman can be purchased or they can be carved 
from wood and glued in place. Note that they are 
not evenly spaced and are not opposite each other. 
The small screens on the roof between the venti- 
lators show where the ventilators are located on 
ihe opposite side, because there is a screen for 
every vent. The screens can be small pieces of 
thin card glued in place. 

Now round the ends of the roof with a rasp and 
sandpaper until a smooth curve is obtained. The 
drips over the doors are cut from thin card. The 
doors are also thin card and have !s” excess on 
one side. Glue this to the back of the car side 
ihe same as the sash strips. Paint the edges of the 
window frames and sash strips before assembling 
because it would be difficult to do later when the 
celluloid is in place 

Get some clear celluloid and cut it to the same 
shape as the completed side. Place this on the 
body and pin the car side and celluloid in place. 
When pinning the side in place, clip the heads 
from the pins and tap in the pin until the end 
is flush with the car side. The hammering 
on the headless end of the pin will form enough 
of a burr to hold the side securely. Now give the 
car a coat of primer and set aside to dry. 

Form the necessary handrails from thin brass 
wire, punch small holes for them and cement in 
place. 

The underframe of the car is made from 14” 
square pine, properly tapered at the ends or an 
aluminum casting can be used. The various 
boxes and tanks are pieces of wood cut to the 
dimensions shown on the plans. The steps are 
The dia- 
phragms can be cast or built up of layers of card- 
board and riveted in place on the ends of the ear. 
The couplers are fastened in place with small 
screws. Be sure the coupler projects pass the 
diaphragms to couple with another car. 

The coach shown is built up in exactly the same 
way as the Pullman car. On the coach, however, it 
will be seen that both sides are identical, while on 
the Pullman they were different. The frosted 
windows are made by painting the celluloid with 
diluted white paint. A piece of white cloth 
cemented behind the celluloid will also be a good 
substitute. The ventilators on the roof of the 
coach are turned brass or are built up with small 
pieces of dowel. 


castings fastened in place with a screw. 


If you prefer to use the same 
type of ventilator as on the Pullman, do so because 
many of the prototypes have this type. The only 
difference is, they are smaller and evenly spaced. 
The number per side varies so you can suit your- 
self on the number. 

The sides are constructed in exactly the same 
manner as the Pullman sides. Be sure to note 
the difference in window spacing. 

The coach roof section is slightly different from 
the Pullman roof. Be sure to specify the type 
when ordering from your model dealer. Parts 
such as roofs, trucks, ventilators, etc., are pur- 
chased so cheaply that it is not worth the time 

[Continued on page 152] 
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EMBARRASSED BY 
HORRID PIMPLES? 


Help protect your skin against 
intestinal waste poisons 


Ridiculed and shunned because of ugly, pimple- 
blemished skin? Get right at a common cause of 
the trouble—guard against intestinal waste poisons. 

Between 13 and 25, the skin is apt to be over- 
sensitive. At the same time, poor digestion and 
elimination often throw waste poisons into the 
blood stream... that may be carried to the skin and 
cause repulsive, ugly pimples to break out. 

Many young people help solve this problem 
simply by eating Fleischmann’s Yeast. Each cake of 
this famous fresh food helps eliminate intestinal 
waste poisons from your body before they can get 
into the blood stream ... and so gives your pimples a 
chance to clear up. Don’t run the risk of permanent 
scars from neglected pimples. Start eating Fei isch- 
mann’s Yeast now—3 cakes daily—one cake !4 hour 
before each meal. Begin now! 
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Three 00 Gauge Model Cars 


[Continued from page 151] 
involved in making your own although you can. 

The baggage car is the easiest of the three cars 
because of the absence of windows, 
steps, etc. We start this car, as the others, with 
the floor, which is 923” long. The roof of this car 
is rounded, as can be seen on the plans. The 
coach type roof can also be used if desired. It is 
the older type of roof, the rounded one, seen more 
often on the newer cars. 

The ends of the car are two lengths of flooring 
cut to the right size. The end sills and door 
frames are nailed and glued to the ends. The 
sides are double thickness, the false side and the 
finished side that you see. The false side can be 
1/16” bass wood or heavy cardboard. The finished 
sides are cut from 5-ply Bristol. Nail and 
glue the false sides to the body. Of course the 
door openings must be cut in the false side and 
the finished side. The doors are made of two 
layers of thin card. The first layer forms the door 
proper, while the second layer forms the panels 
and windows. 

Cement the doors in place and then put on the 
finished sides. Place the pins so that they will be 
covered by the narrow panel strips seen in the 
plans. It is not necessary to glaze the door win- 
dows as they are so small it would scarcely be 
noticed. The letterboard around the edge of the 
roof is made of thin card cemented in place as are 
the narrow panel strips. Five turned brass or 
wood ventilators are set in the roof as shown. The 
handrails and steps are all bent from thin brass 
wire pushed into holes in the body, a touch of 
cement will secure them. Notice that the roof 
overhangs the end of the car. The end moulding, 
which is a continuation of the letterboards, must 
be cut in a curve to fit properly. The ends are 
carefully rounded with a rasp and sandpaper. 
Some baggage cars have diaphragms, some do not. 
Once more it is a case of “suit yourself.” When 
placing the grabirons in the end sills, be sure to 
drill holes first as the thin wood might split. 

The trucks of these three cars can be bought 
from your dealer or built up. Because of their 
low cost, their construction will not be described 
here. The Pullman car uses 6-wheel trucks while 
the coach and baggage cars use 4-wheel trucks. 

Upon the next part of the work, the painting 
depends in a large measure the success or failure 
of the entire job. A sloppy paint job can make 
the finest model look like so much scrap lumber. 
Be sure there is no grease or oil on any of the 
parts as the primer will not stick to a dirty sur- 
face. Rub the metal parts with naptha or gaso- 
line to clean them. Be sure to do this in a well 
ventilated room as vaporized gasoline likes noth- 
ing better than a stray spark to produce an ex- 
plosion. 

Cut a strip of paper very slightly wider than 
the height of the windows and insert it behind the 
finished side so that it covers the celluloid. This 

[Continued on page 154] 
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Is Your Drinking Water Pure? 


[Continued from } page 136] 
phthalein indicator to the second test tube. If 
this turns red, an alkali is present. If these indi- 
cators are not at hand, litmus papers may be used 
but they are not quite so sensitive to acid or base. 

The remaining two portions are tested for 
Nessler’s reagent 
is used for the test for ammonia. Prepare it by 
dissolving in 20 ce of water, 7 grams of potassium 
iodide. Then dissolve 3.2 grams of bichloride of 
mercury in 60 ce of water. When dissolved, 
slowly mix the two solutions until the precipitate 
first formed remains undissolved on shaking. 
Then add 100 ce of water in which 50 grams of 
potassium hydroxide has been dissolved. After 
filtering it is poured into an amber bottle and it is 
then ready to use. This solution must be kept 
away from the light because light decomposes 
the reagent; that is why amber colored bottles are 
used. Pour a few drops of the Nessler’s reagent 
into the test tube. A brown precipitate is formed 
if ammonia or salts of ammonia are present. 

Nitrous acid is tested for by dissolving a small 
crystal of diphenylamine in a few drops of con- 
centrated sulphuric acid. Then pour this test 
reagent into the remaining test tube. Heat gently 
if no blue color develops. The absence of the 
blue color shows that no nitrous acid is present 

Concentrate the remaining water to about one- 
fourth of its bulk by evaporating it down. Then 
test for the other injurious salts in the water. 
First sodium chloride is detected. Almost all 
waters contain it and it is not injurious provided 
not too much is present. The addition of silver 
nitrate dissolved in water, to a small portion of the 
water to be tested made slightly acid with nitric 
a precipitate of white silver chloride 
which turns dark on exposure to light. This test 
also shows the presence of chlorine. 

The sulphate radical of the sulphate of lime is 
detected by adding a few drops of hydrochloric 
acid and then a solution of barium chloride in 
water. Any sulphate gives a precipitate. The 
lime can be detected by adding a few drops of 
ammonium carbonate to the test solution and 
then adding ammonium oxalate. A white crystal- 
line precipitate is formed if lime is present. 

The phosphate can be detected by evaporating 
about ene or two ounces of the test solution 
almost to dryness. Then add a few drops of 
Gilute nitric acid and filter if not clear. Add 
ammonium molybdate solution and warm the 
test tube slightly to about 50 degrees C. (122 F.) 
If a yellow precipitate is formed phosphates are 
present, 


acid, gives 


Any of the above chemicals present in the 
water in large amounts makes that water unfit 
for drinking purposes. Quite a number of wells 
do contain such chemicals, especially if they are 
located near stables, barns or out-houses in 
country districts. Ordinary piped city water is 
ae of all impurities and never contains salts or 


chemicals injurious to health. 
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The Mummy Cloth Mystery 

[Continued from page 143] 
This treatment removes the hurds—they contain 
approximately 50 percent cellulose invaluable 
for plastics and when purified useful as alpha 
cellulose—from the ramie stalks and deposits 
them at the base of the machine, whence an elec- 
tric conveyor transports them to an elevated pul- 
verizer which converts the by-product into 
cellulosic flour. This material now has a market 
value of $30 a ton. One ton of cured or dried 
ramie yields from 300 to 350 pounds of fibre, 1,500 
pounds of cellulosic flour, and 150 to 200 pounds 
of waste which may be used in mulching new 
plant growth. 

The broken, well-shredded ramie fibre is de- 
livered to an electric agitator, which cleans the 
material; it is then fed into a picking machine 
whose steel fingers, mounted on big rollers, pick, 
card, and shred the fibre into tangled mass of 
material resembling sheep’s wool. The ramie fibre 
designed for textile manufacture is degummed by 
a patented chemical formula developed by Colonel 
Connolly. After treatment it is valued at $240 
a ton for textile use, equivalent to $0.12 a pound. 

The ramie plant itself, mother of mummy cloth, 
or mystery cloth, is a shrub which for the last 
50 years has been grown successfully, experi- 
mentally, from Virginia to Texas. It belongs to 
the nettle family but does not have stinging hairs 
as do many of its relatives. It grows from per- 
ennial rootstocks which send up herbaceous shoots 
er canes about half an inch in diameter and 3 to 
8 feet high. Replacements are developed rapidly 
when these canes are cut during the growing 
season, so that on fertile soil three to five crops 
of the textile fibre may be harvested each year. 

To American agriculture and industry, untiring 
in the search for new plant immigrants for estab- 
lishment in this country, ramie, since its recent 
“taming” which adapts the fibre for spinning on 
textile looms now in use, becomes of major in- 
terest. Because our textile machines require 
littie adjustment to spin vegetable fibre after de- 
cortication and degumming into durable and 
beautiful fabrics this fibre, from which iron-cloth 
is made, opens new doors of domestic production. 

A new industry is being born! The mummy 
cloth mystery has been solved! 


Hail From Heaven 


[Continued from page 137] 
total of $12,000,000. Wheat crop losses in Montana 
in heavy hail years sometimes run as high as 
15 per cent of the total state crop and govern- 
ment statistics for Iowa over a 14-year period 
are well over $50,000,000. 

How the heart of a hailstone is formed and its 
alternate layers of snow and ice built up is ex- 
plained by Flora as follows: Such raindrops as the 
updraft within the cloud blows into freezing 
temperatures quickly congeal and also gather 
coatings of snow and frost. After the first freez- 
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ing, the immature hailstone may get into a weaker 
uprush of air or tumble to the edge of the 
ascending column. In either event, it then drops 
into the region of liquid drops where it gathers 
a layer of water of which a portion is frozen at 
once because of the low temperature of the kernel 
and with the aid of an air current it is again 
carried into the freezing stratum. Here the water 
on it freezes and becomes sprinkled with snow- 
another ring. The process is repeated until finally 
the stone is sufficiently heavy to overcome the ris- 
ing action and falls against it to the ground. 


Three 00 Gauge Model Cars 

[Continued from page 152] 
will prevent the paint from smearing it. Give the 
car a coat of your favorite metal primer. When 
this is dry, rub the car lightly with fine steel wool 
to remove any specks of dust, etc., that might 
have settled on the wet primer. Paint the cars 
with your favorite colors. The author used Pull- 
man Green with gold lettering, but other combi- 
nations can be used. The New Haven uses blue 
with silver letters. For the final finish use a good 
grade of flat varnish. This will protect the paint 
and keep fingermarks off. 

You are now ready to couple the “varnish 
cars” behind Midget Mike and “highball” down 
the main line to the various stations along the 
route. 


Six-Man Football 
[Continued from page 39] 
shoes. We won 30 to 13. I have always credited 
those sneakers with the victory. 

Now I have pointed out just where the Sixers’ 
game differs from the regulation one. Remember 
that the fundamentals are the same, that blocking 
and tackling, passing and punting must of neces- 
sity be learned and perfected, the same as in the 
larger game. 

But the basic activities must be learned better 
than in the big brother contests. Tackling, for 
instance, must be cleaner. More of them will be 
in the open, and cases where a carrier is stopped 
by general congestion in the line of scrimmage 
will be extremely rare. 

On page 39 you will notice three play forma- 
tions, which are simple enough and will suggest 
many other possible attacks to any boy with a 
quarterback complex. 

After a few wide-open plays function perfectly 
in the field you and your “Sixer” teammates 
will probably sing the praises of Stephen Epler, 
the Nebraskan who thought the game up and 
promoted it, in 1934. 

And so I give you the “Sixer” game and I know 
you will like it. Perhaps, in time, colleges will 
promote such contests to give a chance for fast 
track stars and basketball luminaries to partici- 
pate—and still not seriously risk their valuable 
legs. What a thrill such a game would be! 
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